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3 no Claim 55:* A method of storing a composition 



DOCID: <WO 9607396A3 I > 



international Application No. PCT/US95/ 1 1750 



FURTHER INFORMATION CONTINUED FROM PCT/1SA/210 



Rule 13.1 PCT deals with the requirement of unity of invention and states the principle 
that an international application should relate to only one invention or, if there is more 
than one invention, that the inclusion of those inventions in one international 
application is only permitted if all inventions are so linked as to form a single general 
inventive concept. Rule 13.2 PCT defines the method for determining whether the 
requirement of unity of invention is satisfied in respect of a group of inventions 
claimed in an international application. Unity of invention exists only when there is a 
technical relationship among the claimed inventions involving one or more of the same 
or corresponding " special technical features." The expression "special technical 
features" is defined in Rule 13.2 as meaning those technical features that define a 
contribution which each of the inventions, considered as a whole, makes over the prior 
art. 



LACK OF UNITY OF INVENTION A PRIORI 



The first problem underlying the present application consists of providing a skin care 
composition comprising certain specified retinoids stabilized against chemical (i.e. 
oxidative) degradation. 

The proposed solution consists of incorporating those compounds into oil-in-water 
emulsions comprising a specific stabilizing system (claims 1-41 and 56). The special 
technical feature, defining the contribution which this invention, considered as a 
whole, makes over the prior art is to be seen in the specific stabilizing system. 

^ ' The subject matter of claims 42-54 (a two-compartment container) may be used in 

relation to the skin care composition of claims 1-41 and 56. 

This container, however is not effectively specifically designed for containing the skin 
care composition of claims 1-41 and 56. As a container it can be employed in a variety 
of uses, including pharmaceutical uses, and other uses which are not restricted to skin 
care compositions. Moreover, the components of the composition referred to in claims 
42-52 and 54 are not restricted to the retinoids specified in claim 1, but may include 
anv retinoid. 

As such the subject matter of claims 42-54 lacks a common special technical feature 
with the subject matter of claims 1-41 and 56. 

The second problem underlying the present application is to be seen in the provision 
of a two-compartment container in which its contents are out of contact with oxygen. 
The solution to this second problem is the provision of the container defined in claims 
42-54. The special technical feattire, defining the contribution which this invention, 
considered as a whole, make/ over the prior, art is to be seen in the particular features 
of the container. There is no technical relationship in the above sense with the first 
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mentioned problem and its solution. 

The subject matter of claim 55 (a method of storing a composition in a Wo- 
Zw*L« container) may be used in relation to the skin carecompos.t.on of clatms 
Ml and 56, and in relation to the subject matter of claims 42-54. 
T b i s memod,ho W everi»no,efiectiv« l y specifically designed for t^***"" 
contrition defied inctons 1-41 and 56. Asa memodi, can be employed for smnng 
, variety of compositions (including phannaceutical composmons) m a vanety of two 
^slent containers (regardless whether comae, with oxyg«t « «o be avoided or 
not) Moreover, the skin care composition referred to in claun 55 is not resm«ed „ 
the skin care composition specified in claim 1. but may mclude SE skm care 

rsuT^subjectmatterof claim 55 lacks acommon special technica. feature with 
the subject matter of claims 1-41 and 56, and 42-54, respectively. 
t«X "technical relationship in the above sense with die firs, and «-d 
mentioned problems and their solutions. The problem underlying me subject matter 
TfTllim 55 must be defined as .0 provide a medrod of storing a composition m a rwo- 
im^ment container. The special technical feamre, defining die conm^wlnch 
.his invention, considered as a whole, makes over the prior ar, is to be seen m me 
particular features of the method. 

ta me present application no further technical feature(s) can be distinguished l*at«n 
be retarded aTa "special technical feature" involved in die technic* re'anonsh.p 
™»g *e differentLentions. Conse,uen..y. the present applicatton 
Pennon, and the different solutions no, belonging to a common inventive concept « 
MenXd as the different subjects listed in die communication pursuant to Amde 
HO Xa) PCT Each of the inventions listed is a distinct invention, charactensed by its 
o™Sechnical feamre, defining the contribution which each of tire churned 
inventions, considered as a whole, makes over the prior art. 

Searching these different subjects would have caused major additional searching 
efforts. 

r>»» Y th* first subjec t was searched. 
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Ref.: PCT - International Application PCT/BR00/00078 
filed on 14.07.2000 

INDUSTRIA E COMERCIO DE COSMETICOS NATURA LTDA. 

Our ref.: PE-3929 (MCB) 



Dear Sirs, 

In response to the first written opinion issued on the above case, the applicant firstly 
presents new pages of the specification, a new set of claims and a new abstract in 
order to correct the irregularities mentioned by the examiner. The amendments and 
modifications are as follows: 

a) the quantitative values represented by decimal fractions have been corrected 
throughout the specification and claims; 

b) the definition of Dequest 2010 ® has been corrected to "1- hidroxyethylidene (1,1 
diphosphonic) acid throughout the specification and claims; 

c) the term "disulfite" has been corrected to "bisulfite" (page 5, line 19, of the 
specification); 

d) the dependency relationship of claims 4, 20, 23 and 25 were reformulated; 

e) the term "reaction oxidation reverting compound" was redrafted as "reducing 
agent". As far as the expressions "deoxygenating compound" or loxygen removing 
compound" are concerned, it is observed that the definition thereof is set forth on 
the passage bridging pages 3 and 4 of the originally filed specification and refers to 
"any compound or mixture of compounds able to diminish the oxygen solubility in a 
medium containing water and the antioxidant to be stabilized". This definition meets 
with the one specifically mentioned in the written opinion and, consequently, no 
modification was carried out thereon. 
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f) Claim 15 has been has been modified to define that, in the particular embodiment 
mentioned therein, the antioxidant added in the second stage is an OPC and in that 
the first step also comprises the addition of LAA. This modification is supported by 
the original specification, page 5 (last line) to page 6, line 8. 

Applicant respectfully submits that the above amendments are fully supported on the 
application as originally filed and do not represent addition of new matter. 

Apart from the above amendments, applicants also submits some clarifications on the 
following points raised in the written opinion: 



i) the expression "two-phase" as used in the present application is meant to define a 
biphasic composition comprising a first phase containing the antioxidant, an 
oxygen-removing compound, a metallic ion sequestering agent and a reducing 
agent and a second comprising the hydrating compound; 

ii) although propylene glycol is a compound chemically similar to glicerin, for former 
can only be used for the purpose of the claimed process and composition as an 
oxygen removing compound. Although belonging to the group of glycols, the 
hydrating capability of propylene glycol is much lower than glicerin and in the 
quantitative range used it would never provide a hydrating effect. 



According to the Written Opinion, the present claims are objected as not being 
novel when compared with documents D1. D2 and D3. Applicant, however, respectfully 
observe that none of the mentioned prior art references discloses a composition as 
claimed in the present application. 

Firstly it should be noticed that the present claim 1 refers to process for wherein 
the anitoxidant to be stabilized is mixed with specific compounds in an aqueous 
medium. The invention also refer to the resulting compositions comprising aqueous 
phases containing that antioxidant and some particular compounds. Thus, the present 
application does not aim to claim any composition comprising antioxidants and other 
compounds since this kind of composition would indeed be already known from the 
prior art. The new feature of the claimed composition is the fact that the antioxidant is 
present in the aqueous phase together with specific compounds. 
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None of the mentioned prior art references discloses a process in which the 
ingredients are mixed in a aqueous phase in the way it is defined and claimed in the 
present application. It is, therefore, concluded that the present claims meet the criteria 
of novelty over the mentioned prior art. 

Apart from the above, it should also be noticed that the composition as 
described in D1 must comprise a considerable number of chemical compounds to 
achieve the desired results. In addition, that prior art document does not mention which 
phase must comprise the respective ingredients and what would be results of including 
a ingredient in that particular phase. The composition of the present invention, on the 
other hand, overcome the prior art technical problems and makes it possible to reduce 
the number of necessary ingredients while achieve improved stability and cosmetic 
results. 

D2 discloses compositions containing some components analogous to those 
used in the present composition. But again it is stressed that the new feature of the 
invention claimed in the present application is directed to the presence of the 
antioxidant together with an oxygen-removing compound, a metallic ion sequestering 
agent and a reducing agent in an aqueous medium, which aqueous medium will be 
used in the resulting cosmetic compositons. Moreover, D2 (page 31, line 25 to 29) 
mentions the drawbacks derived from the instability of Vitamin C which leads to the 
conclusion that those inventors did not develop a stabilized composition. 

In fact, the compositions disclosed in D1 and D2 use derivatives of Vitamin C, 
namely a chemically modified derivative which is already stabilized (magnesium 
ascorbyl phosphate) and there is no mention that Vitamin C in its molecular form could 
be used without facing problems with its instability. Thus, neither D1 nor D2 mention 
nor foresee a composition in which Vitamin C (LAA) could be used in a stabilized form, 
as in the present invention. 

D3 refers to stable emulsions containing ascorbic acid. However, such 
compositions necessarily comprise an organoclay material. Therefore, the technical 
effect obtained in accordance with those inventors is to produce a composition where 
the ascorbic acid is present in a liquid medium provided that a organoclay (e.g, 
bentonite) is added thereto. That document shows that bentonite surface is treated with 
ammonium chloride compound (claim 9). Such a modified composition has a positive 
charge in the presence of water while ascorbic acid would have a negative charge. It 



1 



EOuAHUJ UANNEMANN (iyiy - 1959) 
CATHARINA BlGLER (194? - 1981) 

CARL BUSCHMANN (1900 - 1941) 
LUIZ DE IPANEMA MORElRA(1927 - 1990) 

GERT EGON DANNEMANN (Conseiheiro) 
SIEGLINDET BARRETO(Conseine.ra) 
SAMIR SAID MATHEUS (Conseiheiro) 

PETER DIRK SIEMSEN 
DAVID MERRYLEES 
GlSELA FISCHER O. COSTA 
MANOEL PESTANA DA SUVA NETTO 
JOSE A.NTONiO B L FARiA CORREA 
LUlZ HENRIQUE O. DO AMARAL 
MARIA THEPEZA M WOLFF 
RAUL HE Y 

CARLOS CkZAR CORDElRO PlRES 
LUIZ ANTONIO DE CARVALHO 
■ GUSTAVO DE FREITAS MORAIS 
:VAN BACELLAR AHLERT 
ISMI-tiA v.A^MEN DE sOuZA 5RITO 
ANA ,.UC;a DE SOuSA BORDA 
• HENKICUE STEUER 1. DE MELLC 
PETER EDUARDO SlEMSEN 
ELISABETH SIEMSEN 
CARlA TIEDEMANN C. BARRETO 
ATTiLiO JOSE VENTURA GOfllNI 
A. WEBER N. MILAGRE 
TANNAY DE FARtAS 
JOSE EDUARDO CAMPOS VIEIRA 
JORGE KNAUSS DE MENDONQA 
SEMIR DA SILVA FONSECA 
ALVARO LOUREIRO OLIVEIRA 
RAFAELA BORGES WALTER 

' LUIZ GONZAGA M. LOBATO 

MARIA EDINA DE O C PORTlNARI 
ALEXANDRE PEIXOTO L. MA I A 
MARCOS VELASCO FlGUEIREDO 
RODRIGO BORGES CARNElRO 
RENATA HOHL 
RQiU-R CHARLES TAYLOR TROTH 

paulOje iarso cAsrnu brandao 

JOAOUlM EUGENiO GOULART 
MAURO IVAN C. R. DOS SANTOS 
' MARINA INES FUZITA KARAKANI AN 
■ FRANK FISCHER 
MANUELA ROMANA GOMES CARNElRO 
MARCIA DE OLIVEIRA ANECHINNO 
JOSE HENRIOUE VASt WERNER 
ANDRE LUIZ SOUZA ALVAREZ 
— EDUARDO DA GAMA CAMARA JUNIOR 
SYDINEA DE SOUZA TRlNDADE 
SANDRA lEIS 
* DANIELA THOMPSON S. MARTINEZ 
' SANDRA BRANDAO DE ABREU 
ROBERTO DA SlLVEiRA TORRES JUNIOR 
JUSSARA TOlENTINO N TRlNDADE 
TANIA LUCIA B ENGELKE 
JANSEN GAVA MOREIRA VIANA 
' VERENA FISCHER 
ROBERTA X. DA S. CALAZANS 
' EMILIA MALGUEIRO CAMPOS 

HuemcD rocha de souza 

"A.RiClA PEiSOACROlTOR 
MARIA PIAGUERRA 

RODOLPHO GEORG 
PAULO ROBERTO DIAMANTE 

MAi . MICHAEL DE M. WOLFF (Consultor) 
MAHCO ANTONIO GONCALVES (Consultor) 
JOSE MARCELO O FERNANDES (Consultor) 
MAURICIO TEIXEIRA D DA SILVA (Consultor) 
ANA PAULA SILVA JARDlM (Consultora) 



RIO DE JANEIRO 

RUA MARQUES DE OLINDA 70 
222S1-U40 RIO DE JANEIRO - Rj 
BRASIL 

TELEFONE (21) 2553 1811 
TELEFAX (21) 2553 1812 
(21) 2553 1813 
niaiU/' danneinann.com.Dr 
rELLLiRAMA ROBICAN 

C. POSTAL (P.O. BOX) 2142 
20001-970 RIO DE JANEIRO - Rj 
BRASIL 



* SAO PAULO 

AV INDIANOPOLIS. 739 
O40LS3-0QU SAO PAULO - SP 
BRASIL 

TELEFONE (11)5575 2024 
TELEFAX (11) 5549 2300 
spmail^dannemann. com.br 

C POSTAL (P.O BOX) 57065 
04093-970 SAO PAULO - SP 
BRASIL 



Aijeine diJ Piupnedade industrial 
Regtstro n" 192 

Assoaado a A.B.A Pi. 



DANNEMANN 
SIEMSEI 
BlGLER 
IPANEMA MOREIRA 

PROPRIEDADE INDUSTRIAL 



MAN 



would provide an ionic or electrokinetic interaction between those two components. 

The teachings of that prior art document does not anticipate the process and 
compositions as present claimed which do not involve the addition of a clay . In 
addition, D3 would never lead someone skilled in the art to attempt the stabiliation of 
antioxidants in a aqueous medium without any addition of clay or similar material. 

In view of the clarifications presented above, the applicant respectfully submits 
that the invention as now claimed is novel and inventive over the prior art represented 
by D1, D2 and D3 . 




Very truly yours 
aria Carmen S. Brito 

e-mail: mcarmen@dannemann.com.br 



PE392ifwnitenresDOSta.doc 



4 




9 



ENT COOPERATION TRE^ 

PCT 



RECD 2 3 OCT 2001 



INTERNATIONAL PRELIMINARY EXAMINATKftlffiEPORf CT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
PE-3929 



International application No. 
PCT/BR00/OO078 



FOR FURTHER ACTION 



See Notification of Transmittal of International 
Preliminary Examination Report (Form PCT/IPEA/416) 



International filing date (day/month/year) 
14/07/2000 



Priority date (day/month/year) 
16/07/1999 



International Patent Classification (IPC) or national classification and IPC 
A61K7/48 



Applicant 

INDUSTRIA E COMERCIO DE COSMETICOS NATURA LTDA. 



1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 5 sheets, including this cover sheet. 

H This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 1 8 sheets. 



3. This report contains indications relating to the following items: 
I IS Basis of the report 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability 
citations and explanations suporting such statement 



II 


□ 


III 
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IV 


□ 


V 


IS 


VI 
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VII 
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Form PCT/IPEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT International application No. PCT /BR00/Q0Q78 

I. Basis of the report 

1 ' riT rd elementS ° f the international ^Plication (Replacement sheets which have been furnished to 
therecemng Off,ce ,n response to an invitation under Article 14 are referred to in this report as "oriainallv filed" 
and are not annexed to this report since they do not contain amendments (Rules 70 16 and 70 17» 
Description, pages: a,,ufv.i/jj. 

1 " 12 as received on 14/09/2001 with letter of 14/09/2001 

Claims, No.: 

1 " 45 as received on 14/09/2001 with letter of 14/09/2001 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language .n which the international application was filed, unless otherwise indicated under this item 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

D M J3K 5 0f 3). tranS ' ati0n ' UmiShed f ° r PUrP ° SeS ° f intemational Prcllmlnaiy examination (under Rule 

3 ' Sn a T rd , t0 nucleotide and/or amino acid sequence disclosed in the international application the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

~ ^^^^ u zv:^^ a r ence lis,in9 does not 9 ° ^ ,h * **- i - 

^XTer,lTsUd° m,a,i ° n rSCOrded " C ° mPU,er rMdable *° rm ,S lden,iCal » ,he «*" 



□ 
□ 



4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 



5. □ 



This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 



Form PCT/IPEA/409 (Boxes l-VIII, Sheet 1) (July 1998) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/BR00/00078 



(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 

No: Claims 1-45 

Inventive step (IS) Yes: Claims 

No: Claims 1-45 

Industrial applicability (IA) Yes: Claims 1-45 

No: Claims 



2. Citations and explanations - 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 



Form PCT/IPEA/409 (Boxes l-VIII, Sheet 2) (July 1998) 
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Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . Reference is made to the following documents: 

D1: US-A-5 804 168 (MURAD HOWARD) 8 September 1998 (1998-09-08) 
D2: WO 99 33439 A (ROBERTS RICHARD L ;GREENE JAMES A (US); 
SHAKLEE CORP (US); SIDDIQU) 8 July 1999 (1999-07-08) 
D3: US-A-5 902 591 (HERSTEIN MORRIS) 11 May 1999 (1999-05-11) 

2. The subject-matter of present claim 1 is not novel according to Article 33(2) PCT. 
A process of contacting several compounds in aqueous medium necessarily takes 
place, when said compounds are all contained in the same aqueous 
solution/dispersion. Consequently, the same argumentation as given under point 
3 applies. 

3. The subject-matter of present claim 16 is not novel according to Article 33(2) PCT. 
D2 describes an oil-in-water formulation comprising an antioxidant compound in 
the aqueous phase (magnesium ascorbyl phosphate), a deoxygenating 
compound/oxygen removing compound (the most common humectants are 
glycols, which are given as examples of deoxygenating compounds), a metallic 
ions sequestering agent, a reducing agent (superoxide dismutase), and, in the 
dispersed phase, immunomodulator (beta glucan) and moisturizers/emollients 
(e.g. example 6). 

D3 discloses a mixture of 5% powdered ascorbic acid with 95% of an emulsion 
resulting in dissolving the ascorbic acid in the aqueous phase of said emulsion. 
The resulting aqueous phase comprises the ascorbic acid (antioxidant), a 
deoxygenating agent (butylene glycol), a metallic ions sequestering compound 
(EDTA) and a reducing agent (superoxide dismutase). 

4. The subject-matter of present claim 28 is not novel according to Article 33(2) PCT. 
D2 describes an oil-in-water formulation comprising an antioxidant compound in 
the aqueous phase (magnesium ascorbyl phosphate), a deoxygenating 
compound (the most common humectants are glycols), a metallic ions 
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sequestering agent and a reducing agent (superoxide dismutase), and, in the 
dispersed phase moisturizers/emollients (hydrating comp.). Proanthocyanidins in 
the form of grape seed extract are also present (e.g. example 6). 

5. With regard to the dependent claims, it is noted that a positive opinion can only be 
given, if dependent claims refer to independent claims that meet the requirements 
of the PCT. 

Furthermore, the following has to be noted: 

The use of a substance in certain percentages can only be considered to involve 
an inventive step, if it can be clearly shown that said percentages are unusual in 
the art and lead to a surprising effect. 

The use of a specific immunomodulator, reducing agent, sequestering agent, ... 
can only be considered to involve an inventive step, if such a use is unusual in the 
art and leads to a surprising effect. However, the combination of specific 
compounds in specific percentages is very often not suggested by the prior art. 

Re Item VIII 

Certain observations on the international application 

1 . The subject-matter of claims 1,16 and 28 is defined by using the term "comprise". 
This term "comprise" does not exclude the presence of further compounds. 

2. Claim 38 defines glycerin as the hydration compound. The compound agent, 
according to claim 28 is in the "second phase". It is not clear, why glycerin should 
be present in the "second phase" and remain there, when chemically similar 
compounds, such as propylene glycol, are in the "first phase" (aqueous). 
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(54) Tide: A PROCESS FOR STABILIZING ANTIOXIDANT COMPOUNDS, AND AQUEOUS COMPOSITIONS 

fmm^ (57) Abstract: The present invention is directed to a process for stabilizing antioxidant compounds comprising the step of adding 
to said compound, in an aqueous mean, at least an oxygen-removing compound, at least a metallic ion sequestering compound and 
at least an oxidation reaction reversing compound. The invention is particularly useful to stabilize antioxidant compounds such as 

£^ levogyrous ascorbic acid (LAA), popularly known as "Vitamin C", and the LAA associated with proantociani dines (OPC) for the 
preparation of pharmaceutical and cosmetic compositions. 
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Title:"A PROCESS FOR STABILIZING ANTIOXIDANT COMPOUNDS, AND 
AQUEOUS COMPOSITIONS" 



Field of the Invention 

5 The present invention relates to an improved process for stabilizing 

antioxidant compounds useful in cosmetic and pharmaceutical compositions. 
Background of the Invention 

An antioxidant compound is any compound or mixture of compounds 
that, when in contact with the skin, is capable of protect the skin against the action of 
10 free radicals. 

Antioxidant compounds such as levogyrous ascorbic acid (LAA), 
popularly known as "Vitamin C", and proantocianidines (OPC) are widely used in the 
pharmaceutical and cosmetic industry since, among other characteristics, they act 
against the free radicals that speed up the aging process and degeneration of the 
15 cells. 

One of the greatest technical difficulties for the use of the above 
antioxidant compounds is their instability. The LAA, for example, can easily be 
oxidized in the presence of atmospheric air, metallic ions or water, thus being 
transformed into dehydroascorbic acid, in addition to other by-products resulting from 
20 the oxidation. Such transformation diminishes its physiological properties, mainly 
under use conditions where the compound is exposed to the atmospheric air, 
metallic ions and water such as, for example, when incorporated into a topic 
solution. 

In a simplified way, the instability of an antioxidant is expressed as a 
25 decrease of its reducing ability before it is contacted with the skin. In the case of the 
LAA, its instability is expressed as a compound degradation reaction. 

In the case of the OPC's the instability occurs through an oligomerization 
reaction, followed by polymerization. 

The LAA is often used in the form of its salts or esters due to this 
30 instability. The compositions prepared in this way attain stability for long periods of 
time. 
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Many studies have been carried out in order to obtain an aqueous 
composition containing stable antioxidant compounds. Some alternatives to stabilize 
LAA are described in Brazilian Patent Applications PI 9704418-0 and PI 9704728-7, 
filed by the same applicant of the present application. In said patent applications, 
5 processes for stabilizing levogyrous ascorbic acid (LAA) in a water-containing mean 
are disclosed comprising the step of contacting the LAA with at least one compound 
capable of forming hydrogen bridges with the LAA. 

Another procedure known from the art for stabilizing antioxidants 
involves the association thereof with the compounds capable of reverting the 
10 decomposition reaction, the so-called "reverting compounds". Once again, 
considering the LAA, for example, said compounds revert the dehydroascorbic acid 
formation reaction. However, the stabilization through this process results in 
compositions unacceptable for cosmetic use and many times unsuitable for 
medicinal use, since the required stoichiometric amount of reverting compounds 
15 within the stoichiometry limits of the reaction must be too high so that the desired 
results could be attained. Since the reverting compounds usually are selected from 
sulfur-containing compounds, the high content thereof in the resultant compositions 
bring about an unpleasant odor and sometimes their use are even legally forbidden. 
For example, in a solution containing a concentration of 5% by weight of LAA, which 
20 is a concentration range generally used in cosmetic-pharmaceutical products, 
contents of approximately 20% by weight of reverting compound should be required 
to ensure the LAA stability. 

Another prior art reference that can be cited and that teaches the use of 
reverting compounds, is a work published by Wrinkler, B.S. (Biochim, Biophy, Acta, 
25 1117, 1992, pages 287 through 290), in which a compound is described (Glutathion) 
that can act as a reducer or reverting compound of dehydroascorbic acid by 
transforming same into ascorbic acid in the stoichiometric form. Through this work it 
was discovered that it was impossible to keep stoichiometric amounts of the 
components to produce a cosmetic composition since the Glutathion has an 
30 unpleasant odor which is a characteristic of sulphidric compounds. 

Therefore, it is an object of the present invention to provide a process for 
stabilizing antioxidant compounds, that is, anti-free radicals or "anti-radicals", that 
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makes it possible to overcome the drawbacks common to the known processes, 
among which the ones that use the so-called reverting compounds and, in a special 
way, that can result in stable, cosmetically more pleasant and more efficient 
compositions, also suitable for pharmaceutical use. 
5 Summary of the Invention 

The present invention is directed to a process for stabilizing antioxidant 
compounds comprising the step of adding to said compound, in an aqueous medium, 
at least one oxygen-removing compound, at least one metallic ion sequestering 
compound and at least one oxidation reaction reverting compound. 
10 The invention is also directed to compositions containing antioxidant 

compounds stabilized according to the above process. 
Brief Description of the Drawings 

Figure 1 shows a stability graph of compositions containing LAA 
according to formulas prepared in accordance with the invention during at least 90 
1 5 days at room temperature. 

Figure 2 shows the stability graph of compositions containing OPC that is 
an oligomer of grape seed, with which it is possible to measure the stability of said 
OPC. 

Detailed Description of the Invention 

20 The present inventors have now found out that the association of at least 

one antioxidant compound with an oxidation reaction reverting compound, in a 
aqueous medium, even without fulfilling the stoichiometry limits of the oxidation 
reaction, together with an oxygen-removing compound and a metallic ion 
sequestering agent, makes it possible to stabilize said antioxidant compound. 

25 For the purposes of the present invention, some definitions of the terms 

used herein are given below. 

An oxidation reaction reverting compound, or simply reverting 
compound, is to be understood as any compound or mixture of compounds having a 
higher oxidation potential than the oxidation potential of the oxidant to be stabilized 

30 so that the concentration of antioxidant sub-compounds to be generated turns back 
to the original antioxidant in its molecular form. 

As to the oxygen-removing compound, or simply oxygen remover, is any 
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compound or mixture of compounds capable of decreasing the oxygen solubility in 
a medium containing water and the antioxidant to be stabilized. 

The metallic ion sequestering, or simply sequestering agent, is any 
compound or mixture of compounds having a high complexing constant and being 

5 effective for capturing and retaining such ions at pH values lower than 5.0. The 
effectiveness of the sequestering agent is defined by its ability to complexing the 
metallic ions present in a medium containing water and the antioxidant to be 
stabilized, so that it can minimize and preferably prevents the decomposition 
catalysis of any antioxidant present in said medium. 

10 The invention is particularly suitable for providing the stabilization of 

compositions containing antioxidant compounds such as levogyrous ascorbic acid * 
(LAA), or proantocianidines (OPC), or both, the resultant stability being effective for 

long periods of time. 

In a first embodiment of the invention which is related to the stabilization 

15 of LAA in a aqueous medium, the oxygen-removing compound is selected from the 
group consisting of glycols, more preferably among propylene glycol and butylene 
glycol as well as mixtures thereof, even more preferably the propylene glycol. 

The metallic ion sequestering compound, on its turn, is selected from the 
group consisting of ethylene phosphonic acids, the salts and mixtures thereof, or 

20 from the group consisting of phosphonates including di-, tri-, tetra- and pentavalent 
acids, the salts and mixtures thereof. More specifically the compound capable of 
sequestering metallic ions can be selected from the group consisting of sodium salt 
of 1-hydroxy ethylidene(1 ,1 -diphosphate) acid, ethylene diamine 

tetra(methylenephosphonic) acid, sodium salt of ethylene diamine tetra 

25 (methylenephosphonic) acid, diethylene diamine penta (methylenephosphonic) acid, 
sodium salt of diethylene diamine penta(methylene phosphonic) acid, hydroxy 
ethylidene(1,1-diphosphate)acid, and mixtures thereof. Preferably, 1-hydroxy ethylidene 
(1,1 -diphosphate) acid is used as the metallic ion sequestering agent, which is 
commercialized under the name Dequest 2010 supplied by MONSANTO. 

30 In accordance with a preferred embodiment of the invention, the process 

for stabilizing antioxidant compounds comprises a first step wherein an aqueous 
solution containing the oxygen-removing compound and the metallic ion 



WO 01/05367 



PCT/BROO/00078 



sequestering agent at a ratio ranging from 2500:1 to 50:1 is prepared. In a second 
step, the antioxidant compound is then added to the resultant solution in a aqueous 
medium. 

In a third step, a LAA oxidation reaction reverting compound is 
incorporated in the solution prepared in the first step described above, at a ratio 
ranging from 2520:1 to 20:1 related to the total mass of the oxygen-removing 
compound plus the sequestering agent mass, and at a ratio ranging from 1 :0,02 to 
3000:1, relating to the mass of the oxidizing compound. The great advantage 
achieved by the present invention is the notable stability of the LAA as time goes by. 
Compared to the compositions already known of the prior art containing this type of 
reverting compound, the invention allows the use of reverting compounds in 
significantly low amounts, thus making it possible to use same for cosmetic and/or 
pharmaceutical compositions, thus advantageously overcoming the aspect of 
unpleasant odor and the legal limitations concerning the concentration of reverting 
compounds. 

Suitable oxidation reaction reverting compounds are those 
conventionally known for that purpose and include sulfur-containing compounds, 
preferably those selected from the group consisting of sodium dithionite, bissodium 
disulfites, calcium dissulfites, potassium bissulfites and still more preferably 
Glutathion, as well as mixtures thereof. 

Usually, for obtaining a commercially suitable cosmetic composition 
containing, for example, LAA as the antioxidant agent, the latter is used in a range 
from about 0.01% to about 30% and preferably from about 0.5% to about 20%, by 
weight, while the oxygen-removing compound is used in a range from about 10% to 
about 25%, preferably from about 16% to about 19%, and the sequestering agent is 
used in a range from about 0.01% to about 0.20%, preferably from about 0.10% to 
about 0.20%, all the percentages being by weight, based on the total weight of the 
composition. The oxidation reverting compound is present at a concentration from 
about 0.01% to about 0.5%, preferably from about 0.05% to about 0.2%. However, 
the amounts of these components will depend on the end uses for the resultant 
composition and should not limit the scope of the invention. 

Among the antioxidant compounds of high importance in the cosmetic 
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and pharmaceutical industry, the OPC's can also be cited, and they are 
advantageously stabilized by the process of the present invention. Regarding those 
OPC's that can be stabilized by the process of the invention, a more preferred 
embodiment of the process comprises a first step of preparing a first composition 
5 comprising the oxygen-removing compound, the sequestering agent and the 
oxidation reverting compound, which is then added to the OPC contained in an 
aqueous medium. In this preferred embodiment, the first composition contains other 
antioxidant, preferably the LAA. 

Although the reasons are not yet fully defined, it was noticed that the 

10 presence of another antioxidant having characteristics similar to LAA in the first 
composition favors the stabilization of the OPC's. Without being too theoretical, it is 
believed that there is a synergy between the LAA present and the OPC's, resulting in 
an advantageously stable composition. 

In a particularly advantageous way, an aqueous composition containing 

15 the stabilized antioxidant in accordance with the present invention is used in a two- 
phase cosmetic composition. This kind of composition comprises, in a first phase, at 
least one antioxidant compound, an oxygen-removing compound, a metallic ion 
sequestering compound and an oxidation reaction reverting compound and, in a 
second phase, at least one hydrating compound. Preferably, the first and second 

20 phases are used at a weight ratio between them from 12:8 to 20:11, preferably of 
16:9. 

The two-phase composition described above has proved to be 
particularly suitable for regions where the skin is more delicate and, consequently, 
where it requires special care. "More delicate skin" must be understood as the one 

25 more sensitive to the use of formulations that contain antioxidant compounds, 
emulsifying systems, fragrances, preservatives, cosmetic agents, among others. In 
the case of some antioxidant compounds, the use of high concentrations and the 
nature of these compounds can cause a higher exfoliation and irritation to the user 
skin and a discomfort sensation. 

30 For example, the delicate region around the eyes as well as other areas 

of the body require special care since the skin is thinner and fragile. The skin 
structure in this region is different: the epidermis and dermis are thinner, thus being 
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more susceptible to the external aggressions and facilitating to the appearance of 
wrinkles and expression marks. Collagen and elastin, that contribute to a higher skin 
stiffness and elasticity are also present in a lower amounts that helps to characterize 
the delicacy of the region. 
5 Hydrating agents as herein defined and useful for the present invention 

are those compounds or mixtures of compounds capable of increasing the water 
retention and restructuring the skin barrier for preventing the loss of water. 

In a preferred way to formulate said two-phase composition, its first 
phase comprises an aqueous composition comprising an amount of 0.2 10%, 

10 preferably from 0.5 and 2%, of acid ascorbic and about 0.001 to 2,2%, preferably 
from 0.01 to 1,0%, of OPC's, particularly OPC from grape seed, and in its second 
phase a mixture of hydrating agents such as glycerin present at a cocentration of 1 .0 
to 10% and 0.5 to 3,0% of ceramides contained in a liquid crystal emulsion, also 
called lamellar ceramide. 

15 The lamellar ceramides help to restore the skin protection barrier, thus 

reinforcing the skin structure and consequently preventing the excessive loss of 
water. Together with glycerin, which is a soft hydrating agent and that increases the 
retention of water by the skin, it improves the hydration and softness thereof. The 
high glycerin concentration also provides a high hydration potential. 

20 In as still more preferred way, the two-phase composition containing 

antioxidants stabilized in accordance with the invention is in the form of a 
homogeneous emulsion comprising an emulsifying system including at least two 
emulsifiers, one of which is selected from the group consisting of organosilicones of 
the copolyol family, preferably cetyl dimethicone copolyol, and a second one the 

25 molecular structure of which is similar to the natural skin lipids, preferably selected 
from a lipophylic stearic acid derived from a polyglycerol, more preferably 
polyglycerol-4-isostearate. The emulsifying system is advantageously added at a 
concentration of 0.5 to 8% by weight, based on the total weight of the composition. 

In this emulsion form, the antioxidants together with the emulsifying 

30 system form micro-particles the size of which provides the emulsion with a better 
effectiveness and homogeneity. Since they are protected in micro-particles, the 
antioxidants, especially when it is OPC of grape seed, act on the walls of the blood 
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vessels reinforcing same, what contributes to reduce the appearance of dark rings 
under the eyes and avoid the formation of such dark rings. Preferably, the emulsion 
particles are smaller than 3 pm. more preferably smaller than 2 ^m, and still more 

preferably smaller than 1 |im. 
5 The cosmetic composition as herein described may also comprise in its 

second phase from 13 to 25%, preferably from about 16 to 22% of emollients, from 
about 1 to 4% of an anti-radical agent, more preferably from 1.5 to 3,5% of Vitamin 
E, from about 0.001 to 0,3% of a preservative, more preferably 0.01 to 0,3% of 
sodium benzoate, and from about 0.05 to 0,6% of a thickening agent, more 
1 0 preferably from about 0.1 5 to 0,4% of colloidal silicon dioxide. 

It was obsen/ed that the selection of the preservative agent is an 
important factor for the stabilization of the emulsion micro-particles due to its 
stripping ratio between the water and oil phases. 

The illustrative examples and tests given below will better describe the 
1 5 present invention. However, the illustrated data and procedures merely refer to some 
embodiments of the present invention and should not be understood as limiting the 
scope of the invention. 
Example 1 

Comparative tests carried out by the inventors confirm the important 
20 paper of the reverting compound in the stabilization of antioxidants as per 
information obtained by Wrinkler B. S. in his work cited herein. A first test was 
carried out in order to determine the degradation kinetics of a 10% LAA solution in 
water-containing medium (m/v) under ultraviolet radiation, using a ultraviolet 
spectrophotometer, for 60 minutes. An immediate degradation of the LAA was 
25 observed, wherein a concentration of molecular LAA of about 9,58% (m/v) remained. 

A stoichiometric amount of the reverting compound of the oxidation 
reaction, that is, Glutathion, was added to the previous post-irradiated solution. The 
resultant solution was irradiated with ultraviolet radiation for further 60 minutes. By 
analyzing the remaining LAA, it could be noticed that 9.50% (m/v) thereof was still 
30 present. Therefore, the degradation of the LAA is dramatically minimized after the 
reverting compound is added. 

In a third test, a 10% LAA solution was prepared in a water-containing 
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medium (m/v) with a stoichiometric amount of the oxidation reaction reverting 
compound Glutathion. The solution was irradiated with ultraviolet radiation for 60 
minutes. By analyzing the remaining LAA, a high content of 9.98% (m/v) was 
attained, thus confirming that the reverting compound inhibits the degradation of 
5 LAA. However, the use of said compound in stoichiometric amounts still presents the 
already mentioned disadvantages. 

For the purpose of evaluating the invention, stability tests of the 
antioxidants LAA and LAA associated with OPC's in a water-containing medium have 
been carried out. Twelve different formulas were prepared in accordance with the 
10 invention, the chemical compositions of which as well as the obtained results are 
discussed in the following Tables I and II. 

Table I 



Formula 


Glutathion (% 


OPC (% m/v) 


LAA (% m/v) 


Remaining 




m/v) Reverting 


Antioxidant 


Antioxidant 


LAA (% m/v) 




compound 








1 


0.05 


0 


10 


9.82 


2 


0.10 


0 


10 


9.92 


3 


0.05 


2 


10 


9.82 


4 


0.10 


2 


10 


10.00 



Table I shows the stability results of the LAA and OPC's measured by 
the respective remaining percentages, wherein formulas 1 through 4 have been 
15 prepared in accordance with the invention: formulas 1 and 2 including only LAA and 
formulas 3 and 4 comprising LAA associated with OPC's. 

In the above tests, formulas 1 through 4 also comprise propylene glycol 
as an oxygen-removing compound, 2010 Dequest as the metallic ion sequestering 
agent and water. 

20 It can be noticed from Table I that formulas 1 through 4 prepared in 

accordance with the invention show a LAA stability very close to 100% compared 
with the initial concentration. 

Next, tests with further eight formulas have been carried out to evaluate 
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the stability of LAA plus a gelling agent (Modified Xanthane Gum). Formulas 5, 8, 
11 and 12 include sodium dithionite as an oxidation reaction reverting compound, 
and formulas 6, 7, 9 and 10 use, again, Glutathion as the reverting compound, as 
shown in Table II 



Table II 



Formulas 


Glutathion (% 
m/v) Reverting 
compound 


Sodium 
dithionite (% 
m/v) Reverting 
raimnound 


1 A A /O/ rv»/\ t\ 

LAA ( % m/v) 
Antioxidant 


rv3ii lean in iy 
I A A (°L xr\l\i\ 


5 


0.00 


0.05 


5.0 


5.0 


6 


0.10 


0.00 


5.0 


5.0 


7 


0.05 


0.00 


5.0 


5.0 


8 


0.00 


0.10 


5.0 


5.0 


9 


0.05 


0.00 


10.0 


10.0 


10 


0.10 


0.00 


10.0 


10.0 


11 


0.00 


0.05 


10.0 


10.0 


12 


0.00 


0.10 


10.0 


10.0 



Table II shows the formulas evaluated as to stability of the LAA under 
ultraviolet radiation for 60 minutes. All the formulas contain propylene glycol, 
modified xanthane gum, Dequest 2010, PVA and water. 

The purpose of the tests carried out with the compositions shown in 
10 Table II was to confirm that the stabilization of the LAA is successfully obtained with 
different reverting compounds. 

Sodium dithionite was used in formulas 5, 8, 11 and 12, resulting in a 
percentage of remaining LAA of about 100% after 90 days, which means that LAA 
practically does not undergo any degradation during at least 90 days at room 
15 temperature, maintaining the initial concentrations of its molecular form. 

The reverting compound employed in formulas 6, 7, 9 and 10 is 
Glutathion. From Figure 1 , it can be noticed that the percentage of remaining LAA in 
formulas 6 and 7 remains around 100% even in the presence of another reverting 
compound, 
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Figure 2 shows the stability graph of compositions containing OPC, 
which is a grape seed oligomer, through which it is possible to measure the stability 
of said OPC. 

It can be noticed that the OPC's stability under the sun light is of at least 
5 70% and around 80% in the dark, that latter being the normal condition for the final 
commercial product, thus demonstrating that the result is favorable for the invention. 
Example 2 

A water-in-oil emulsion was prepared which comprises in a first phase: 



c 



I 



Ingredient 


% Mass 


Function 


Water 


About 70 


vehicle 


Butylene glycol 


1 to 4 


Oxygen-removing 
compound 


Glutathion 


0.1 


Oxidation reverting 
compound 


1-HydroethyIidene (1,1- 
diphosphonic) acid Dequest ® 


0.15 


Metallic ion 
sequestering agent 


LAA 


from 1 to 30 


Antioxidant agent 


Grape seed OPC 


0.3 


Antioxidant agent 


and, in a second phase 


Ingredient 


% Mass 


Function 


Glycerin 


7.0 


Hydrating agent 


Lamellar Ceramides 


1.0 


Hydrating agent 


Cetyl dimethicone copolyol 


2.0 


Emulsifier 


Triglycerol isostearate 4 


2.0 


Emulsifier 


Vitamin E 


2.0 


Antioxidant 


Sodium benzoate 


0.3 


Preservative 


Colloidal silicon dioxide 


0.3 


Thickening agent 


Magnesium sulphate 


0.7 


Thickening agent 


Cyclomethicone D5/d6 


13.5 


Emollient 


Isohexadecane 


5.0 


Solvent 
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A panel was composed in a blind study, with 80 female volunteers with 
ages ranging between 25 and 65 years, evaluated at two different times: after the 
fifteenth day of use (T15) and at the 30th day of use (T30). The product was 
supplied at ratios of about 16:9 of the first phase to the second phase and accord.ng 
to the composition described in the example above. The results of this evaluation 
are given in table III where the expressed percentages refer to the percentage of 
users that perceived the occurrence of the corresponding benefit. 





T15 


T30 


Wrinkles 


16.6% 


31.2% 


Flaccidity 


8.7% 


16.6% 


Drying 


11.2% 


63.7% 


Rings under the eyes 


17.5% 


27.5% 


Edema 


12.5% 


22.5% 



Amongst the product beneficial effects, including those evaluated the 
10 test, the following should be stressed out: 

- it alleviated the skin aging marks around the eyes, such as wrinkles and 

flaccidity; 

- it reduced the dark rings and pockets under the eyes; 

- it improved the stiffness of the skin; 
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CLAIMS 



1 . A process for stabilizing antioxidant compounds characterized by comprising the 
step of contacting said compound, in an aqueous medium, with an oxygen-removing 
compound, a metallic ion sequestering compound and an oxidation reaction reverting 
5 compound. 

2. A process in accordance with claim 1, characterized in that the 
antioxidant compound is selected from group consisting of levogyrous ascorbic acid 
(LAA) and proantocianidines (OPC's) 

3. A process in accordance with any one of claims 1 and 2, characterized 
10 in that the antioxidant is LAA. 

4. A process in accordance with claims 1 the 3, characterized in that the 
antioxidant comprises a further proantocianidine (OPC) 

5. A process in accordance with any one of the previous claims 
characterized ir> that the oxygen-removing compound is a glycol. 

15 6. A process in accordance with claim 5, characterized in that the 

oxygen-removing compound is selected from propylene glycol, butylene glycol and 
mixtures thereof, more preferably propylene glycol. 

7. A process in accordance with any one of the previous claims, 
characterized in that the metallic ion sequestering agent is selected from the group 

20 consisting of ethylene phosphonic acids, the salts and mixtures thereof, or from the 
group consisting of phosphonates that include di-, tri-, tetra- and pentavalent acids, 
their salts and mixtures thereof. 

8. A process in accordance with claim 7, characterized in that the 
metallic ion sequestering agent is selected from the group consisting of sodium salt 

25 of 1-hydroxy ethylidene (1,1-diphosphate) acid, ethylene diamine 

tetra(methylenephosphonic) acid, sodium salt of ethylene diamine tetra (methylene 
phosphonic) acid, diethylene diamine penta(methylenephosphonic) acid, sodium salt 
of diethylene diamine penta (methylene phosphonic) acid, hydroxy ethyiidene(1,1- 
diphosphate) acid and the mixtures thereof. 

30 9. A process in accordance with claim 8, characterized in that the 

metallic ion sequestering agent is 1-hydroxy ethylidene (1,1-diphosphate) acid. 
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10. A process in accordance with any one of the previous claims 
characterized in that the oxidation reaction reverting compound is selected from the 
group consisting of sodium dithionite, sodium bisulfites, calcium bissulfites, 
potassium bissulfites and Glutathion, as well as the mixtures thereof. 
5 11. A process in accordance with claim 10, characterized in that the 

oxidation reaction reverting compound is Glutathion or sodium dithionite. 

12. A process in accordance with any one of the previous claims, 
characterized by comprising a first step of preparing an aqueous solution containing 
the oxygen-removing compound, the metallic ion sequestering agent and the 

10 oxidation reaction reverting compound, and a second stage of adding the antioxidant 
to the thus prepared composition, in a aqueous medium. 

13. A process in accordance with claim 12, characterized in fact of the 
composition formed in the first step comprises the oxygen-removing compound in a 
range from about 10% to about 25%, the metallic ion sequestering agent in a range 

15 from about 0.01% to about 0.20%, the oxidation reaction reverting compound at a 
concentration of about 0.01% to about 0.5%, the content of the antioxidant being 
from about 0.01% to about 30%, all the percentages being by weight based on the 
total weight of the composition. 

14. A process in accordance with claim 13, characterized in fact of the 
20 composition formed in the first step comprises the oxygen-removing compound in a 

range from about 16% to about 19%, the metallic ion sequestering agent in a range 
from about 0.10% to about 0.20% and the oxidation reaction reverting compound at 
a concentration from about 0.05% to about 0.2%, the content of the antioxidant being 
from about 0.5% to about 20% by weight. 

25 15. A process in accordance with claim 12, characterized in that the 

antioxidant is an OPC, and wherein said first composition also comprises LAA. 

16. An aqueous composition comprising at least one antioxidant, 
characterized by further comprising an oxygen-removing compound, a metallic ion 
sequestering agent and an oxidation reaction reverting compound. 

30 17. An aqueous composition in accordance with claim 16, characterized 

in that the antioxidant is selected from the group consisting of levogyrous ascorbic 
acid (LAA) and proantocianidines (OPC's) 



WO 01/05367 PCT/BROO/00078 

16 

of an oxygen-removing compound, from about 0.01% to about 0.20% of a metallic 
ion sequestering agent, and from about 0.01% to about 0.5% of an oxidation reaction 
reverting compound. 

28. A two-phase aqueous cosmetic composition, characterized by 
5 comprising, in a first phase, at least one antioxidant, an oxygen-removing compound, 

a metallic ion sequestering agent and an oxidation reaction reverting compound and, 
in a second phase, at least one hydrating compound. 

29. A two-phase composition in accordance with claim 28, characterized 
in that the weight ratio between the first and second phases is from about 12:8 to 

10 20:11. 

30. A two-phase composition in accordance with claim 28 or 29, 
characterized in that said at least one antioxidant is selected from the group 
consisting of levogyrous ascorbic acid (LAA) and proantocianidines (OPC's). 

31 . A two-phase composition in accordance with any one of claims 28 to 
15 30 characterized in that the oxygen-removing compound is a glycol. 

32. A two-phase composition in accordance with claim 31, characterized 
in that the oxygen-removing compound is selected from propylene glycol, butylene 
glycol and the mixtures thereof, more preferably propylene glycol. 

33. A two-phase composition in accordance with any one of claims 28 to 
20 32, characterized in that the metallic ion sequestering agent is selected from the 

group consisting of ethylene phosphonic acids, the salts and mixtures thereof, or 
from the group consisting of phosphonates that include di-, tri-, tetra- and 
pentavalent acids, their salts and mixtures thereof. 

34. A two-phase composition in accordance with claim 33, 
25 characterized in that the metallic ion sequestering agent is selected from the group 

consisting of sodium salt of 1-hydroxy ethylidene (1,1-diphosphate) acid, ethylene 
diamine tetra(methylenephosphonic) acid, sodium salt of ethylene diamine tetra 
(methylene phosphonic) acid, diethylene diamine penta(methylenephosphonic) acid, 
sodium salt of diethylene diamine penta (methylene phosphonic) acid, hydroxy 
30 ethylidene(1 ,1 -diphosphate) acid and mixtures thereof. 

35. A two-phase composition in accordance with claim 34, characterized 
in that the metallic ion sequestering agent is 1-hydroxy ethylidene (1,1-diphosphate) 
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18. An aqueous composition in accordance with any one of claims 16 
and 17, characterized in that the antioxidant is LAA. 

19. An aqueous composition in accordance with claims 16 the 17, 
characterized in that the antioxidant comprises proantocianidines (OPC's) 

5 20. An aqueous composition in accordance with any one of the previous 

claims characterized in that the oxygen-removing compound is a glycol. 

21. An aqueous composition in accordance with claim 20, characterized 
in that the oxygen-removing compound is selected from propylene glycol, butylene 
glycol and mixtures thereof, more preferably propylene glycol. 

10 22. An aqueous composition in accordance with any one of the previous 

claims, characterized in that the metallic ion sequestering agent is selected from the 
group consisting of ethylene phosphonic acids, the salts and mixtures thereof, or 
from the group consisting of phosphonates including di-, tri-, tetra- and pentavalent 
acids, their salts and mixtures thereof. 

15 23. An aqueous composition in accordance with claim 22, characterized 

in that the metallic ion sequestering agent is selected from the group consisting of 
sodium salt of 1-hydroxy ethylidene (1,1 -diphosphate) acid, ethylene diamine 
tetra(methylenephosphonic) acid, sodium salt of ethylene diamine tetra (methylene 
phosphonic) acid, diethylene diamine penta(methylenephosphonic) acid, sodium salt 

20 of diethylene diamine penta (methylene phosphonic) acid, hydroxy ethylidene(1,1- 
diphosphate) acid and mixtures thereof. 

24. An aqueous composition in accordance with claim 23, characterized 
in that the metallic ion sequestering agent is 1-hydroxy ethylidene (1,1 -diphosphate) 
acid. 

25 25. An aqueous composition in accordance with any one of the previous 

claims characterized in that the oxidation reaction reverting compound is selected 
from the group comprising sodium dithionite, sodium bissulfites, calcium bissulfites, 
potassium bissulfites and Glutathion, as well as mixtures thereof. 

26. An aqueous composition in accordance with claim 25, characterized 
30 in that the oxidation reaction reverting compound is Glutathion or sodium dithionite. 

27. An aqueous composition in accordance with claim 18, characterized 
by comprising from about 0.01% to about 30% of LAA, from about 10% to about 25% 
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acid. 

36. A two-phase composition in accordance with any one of claims 28 to 
35 characterized in that the oxidation reaction reverting compound is selected from 
the group comprising sodium dithionite, sodium bissulfites, calcium bissulfites, 

5 potassium bissulfites and Glutathion, as well as mixtures thereof. 

37. An aqueous two-phase composition in accordance with claim 36, 
characterized in that the oxidation reaction reverting compound is Glutathion or 
sodium dithionite. 

38. A two-phase composition in accordance with any one of claims 28 
^ 10 the 37, characterized in that the hydrating compound is glycerin. 

39. A two-phase composition in accordance with any one of claims 28 to 
37, characterized in that the second phase comprises ceramides in a liquid crystal 
emulsion form. 

40. A two-phase composition in accordance with claim 39, characterized 
15 by comprising, in the first phase, an aqueous composition comprising an amount of 

0.2 to 10% of ascorbic acid and about 0.001 to 2,2% of OPC's and, in the second 
phase, glycerin in a range from 1.0 to 10%, and 0.5 to 3,0% of ceramides contained 
in a liquid crystal emulsion, all percentages being based on the total weight of the 
composition. 

20 41 . A two-phase composition in accordance with any one of claims 28 to 

j| 40, characterized by further comprising, in its second phase, about 13 to 25% of 

emollients, about 1 to 4% of an anti-radical agent, about 0.001 to 0,3% of a 
preservative, and about 0.05 to 0,6% of a thickening agent. 

42. A composition in accordance with any one of claims 28 to 41, 
25 characterized by being in the form of an homogeneous emulsion containing an 

emulsifying system comprising a first emulsifier selected from the group consisting of 
organosilicones and a second emulsifier having a molecular structure similar to that 
of skin lipids. 

43. A composition in accordance with claim 42, characterized in that 
30 said organosilicone is cetyl dimethicone copolyol and the second emulsifier is 

polyglycerol-4-isostearate. 

44. A composition in accordance with claim 42 or 43, characterized by 
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being in the form of micro-particles smaller than 3 ^im. 

45. A composition in accordance with claim 44, characterized in that the 
micro-particles have a size smaller than 1 (am. 
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ART ,34 AMOT 

WO 01/05367 

Title:"A PROCESS FOR STABILIZING ANTIOXIDANT COMPOUNDS, AND 
AQUEOUS COMPOSITIONS" 

Field of the Invention 

5 The present invention relates to an improved process for stabilizing 

antioxidant compounds useful in cosmetic and pharmaceutical compositions. 
Background of the Invention 

An antioxidant compound is any compound or mixture of compounds 
that, when in contact with the skin, is capable of protect the skin against the action of 
10 free radicals. 

Antioxidant compounds such as levogyrous ascorbic acid (LAA), 
popularly known as "Vitamin C", and proantocianidines (OPC) are widely used in the 
pharmaceutical and cosmetic industry since, among other characteristics, they act 
against the free radicals that speed up the aging process and degeneration of the 
1 5 cells. 

One of the greatest technical difficulties for the use of the above 
antioxidant compounds is their instability. The LAA, for example, can easily be 
oxidized in the presence of atmospheric air, metallic ions or water, thus being 
transformed into dehydroascorbic acid, in addition to other by-products resulting from 
20 the oxidation. Such transformation diminishes its physiological properties, mainly 
under use conditions where the compound is exposed to the atmospheric air, 
metallic ions and water such as, for example, when incorporated into a topic 
solution. 

In a simplified way, the instability of an antioxidant is expressed as a 
25 decrease of its reducing ability before it is contacted with the skin. In the case of the 
LAA, its instability is expressed as a compound degradation reaction. 

In the case of the OPC's the instability occurs through an oligomerization 
reaction, followed by polymerization. 

The LAA is often used in the form of its salts or esters due to this 
30 instability. The compositions prepared in this way attain stability for long periods of 
time. 
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Many studies have been carried out in order to obtain an aqueous 
composition containing stable antioxidant compounds. Some alternatives to stabilize 
LAA are described in Brazilian Patent Applications PI 9704418-0 and PI 9704728-7, 
filed by the same applicant of the present application. In said patent applications, 
processes for stabilizing levogyrous ascorbic acid (LAA) in a water-containing mean 
are disclosed comprising the step of contacting the LAA with at least one compound 
capable of forming hydrogen bridges with the LAA. 

Another procedure known from the art for stabilizing antioxidants 
involves the association thereof with the compounds capable of reverting the 
decomposition reaction, the so-called "reverting compounds". Once again, 
considering the LAA, for example, said compounds revert the dehydroascorbic acid 
formation reaction. However, the stabilization through this process results in 
compositions unacceptable for cosmetic use and many times unsuitable for 
medicinal use, since the required stoichiometric amount of reverting compounds 
within the stoichiometry limits of the reaction must be too high so that the desired 
results could be attained. Since the reverting compounds usually are selected from 
sulfur-containing compounds, the high content thereof in the resultant compositions 
bring about an unpleasant odor and sometimes their use are even legally forbidden. 
For example, in a solution containing a concentration of 5% by weight of LAA, which 
is a concentration range generally used in cosmetic-pharmaceutical products, 
contents of approximately 20% by weight of reverting compound should be required 
to ensure the LAA stability. 

Another prior art reference that can be cited and that teaches the use of 
reverting compounds, is a work published by Wrinkler, B.S. (Biochim, Biophy, Acta, 
1117, 1992, pages 287 through 290), in which a compound is described (Glutathion) 
that can act as a reducer or reverting compound of dehydroascorbic acid by 
transforming same into ascorbic acid in the stoichiometric form. Through this work it 
was discovered that it was impossible to keep stoichiometric amounts of the 
components to produce a cosmetic composition since the Glutathion has an 
unpleasant odor which is a characteristic of sulphidric compounds. 

Therefore, it is an object of the present invention to provide a process for 
stabilizing antioxidant compounds, that is, anti-free radicals or "anti-radicals", that 
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makes it possible to overcome the drawbacks common to the known processes, 
among which the ones that use the so-called reverting compounds and, in a special 
way, that can result in stable, cosmetically more pleasant and more efficient 
compositions, also suitable for pharmaceutical use. 
5 Summary of the Invention 

The present invention is directed to a process for stabilizing antioxidant 
compounds comprising the step of adding to said compound, in an aqueous medium, 
at least one oxygen-removing compound, at least one metallic ion sequestering 
compound and at least one oxidation reaction reverting compound. 
10 The invention is also directed to compositions containing antioxidant 

compounds stabilized according to the above process. 
Brief Description of the Drawings 

Figure 1 shows a stability graph of compositions containing LAA 
according to formulas prepared in accordance with the invention during at least 90 
1 5 days at room temperature. 

Figure 2 shows the stability graph of compositions containing OPC that is 
an oligomer of grape seed, with which it is possible to measure the stability of said 
OPC. 

Detailed Description of the Invention 

20 The present inventors have now found out that the association of at least 

one antioxidant compound with an oxidation reaction reverting compound, in a 
aqueous medium, even without fulfilling the stoichiometry limits of the oxidation 
reaction, together with an oxygen-removing compound and a metallic ion 
sequestering agent, makes it possible to stabilize said antioxidant compound. 

25 For the purposes of the present invention, some definitions of the terms 

used herein are given below. 

An oxidation reaction reverting compound, or simply reverting 
compound, is to be understood as any compound or mixture of compounds having a 
higher oxidation potential than the oxidation potential of the oxidant to be stabilized 

30 so that the concentration of antioxidant sub-compounds to be generated turns back 
to the original antioxidant in its molecular form. 

As to the oxygen-removing compound, or simply oxygen remover, is any 
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compound or mixture of compounds capable of decreasing the oxygen solubility in 
a medium containing water and the antioxidant to be stabilized. 

The metallic ion sequestering, or simply sequestering agent, is any 
compound or mixture of compounds having a high complexing constant and being 
5 effective for capturing and retaining such ions at pH values lower than 5.0. The 
effectiveness of the sequestering agent is defined by its ability to complexing the 
metallic ions present in a medium containing water and the antioxidant to be 
stabilized, so that it can minimize and preferably prevents the decomposition 
catalysis of any antioxidant present in said medium. 

10 The invention is particularly suitable for providing the stabilization of 

compositions containing antioxidant compounds such as levogyrous ascorbic acid 
(LAA), or proantocianidines (OPC), or both, the resultant stability being effective for 
long periods of time. 

In a first embodiment of the invention which is related to the stabilization 

15 of LAA in a aqueous medium, the oxygen-removing compound is selected from the 
group consisting of glycols, more preferably among propylene glycol and butylene 
glycol as well as mixtures thereof, even more preferably the propylene glycol. 

The metallic ion sequestering compound, on its turn, is selected from the 
group consisting of ethylene phosphonic acids, the salts and mixtures thereof, or 

20 from the group consisting of phosphonates including di-, tri-, tetra- and pentavalent 
acids, the salts and mixtures thereof. More specifically the compound capable of 
sequestering metallic ions can be selected from the group consisting of sodium salt 
of 1-hydroxy ethylidene(1 ,1 -diphosphate) acid, ethylene diamine 

tetra(methylenephosphonic) acid, sodium salt of ethylene diamine tetra 

25 (methylenephosphonic) acid, diethylene diamine penta (methylenephosphonic) acid, 
sodium salt of diethylene diamine penta(methylene phosphonic) acid, hydroxy 
ethylidene(1,1-diphosphate)acid, and mixtures thereof. Preferably, 1-hydroxy ethylidene 
(1,1 -diphosphate) acid is used as the metallic ion sequestering agent, which is 
commercialized under the name Dequest 2010 supplied by MONSANTO. 

30 In accordance with a preferred embodiment of the invention, the process 

for stabilizing antioxidant compounds comprises a first step wherein an aqueous 
solution containing the oxygen-removing compound and the metallic ion 
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sequestering agent at a ratio ranging from 2500:1 to 50:1 is prepared. In a second 
step, the antioxidant compound is then added to the resultant solution in a aqueous 
medium. 

In a third step, a LAA oxidation reaction reverting compound is 
5 incorporated in the solution prepared in the first step described above, at a ratio 
ranging from 2520:1 to 20:1 related to the total mass of the oxygen-removing 
compound plus the sequestering agent mass, and at a ratio ranging from 1:0,02 to 
3000:1, relating to the mass of the oxidizing compound. The great advantage 
achieved by the present invention is the notable stability of the LAA as time goes by. 

10 Compared to the compositions already known of the prior art containing this type of 
reverting compound, the invention allows the use of reverting compounds in 
significantly low amounts, thus making it possible to use same for cosmetic and/or 
pharmaceutical compositions, thus advantageously overcoming the aspect of 
unpleasant odor and the legal limitations concerning the concentration of reverting 

15 compounds. 

Suitable oxidation reaction reverting compounds are those 
conventionally known for that purpose and include sulfur-containing compounds, 
preferably those selected from the group consisting of sodium dithionite, bissodium 
disulfites, calcium dissulfites, potassium bissuifites and still more preferably 

20 Glutathion, as well as mixtures thereof. 

Usually, for obtaining a commercially suitable cosmetic composition 
containing, for example, LAA as the antioxidant agent, the latter is used in a range 
from about 0.01% to about 30% and preferably from about 0.5% to about 20%, by 
weight, while the oxygen-removing compound is used in a range from about 10% to 

25 about 25%, preferably from about 16% to about 19%, and the sequestering agent is 
used in a range from about 0.01% to about 0.20%, preferably from about 0.10% to 
about 0.20%, all the percentages being by weight, based on the total weight of the 
composition. The oxidation reverting compound is present at a concentration from 
about 0.01% to about 0.5%, preferably from about 0.05% to about 0.2%. However, 

30 the amounts of these components will depend on the end uses for the resultant 
composition and should not limit the scope of the invention. 

Among the antioxidant compounds of high importance in the cosmetic 
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and pharmaceutical industry, the OPC's can also be cited, and they are 
advantageously stabilized by the process of the present invention. Regarding those 
OPC's that can be stabilized by the process of the invention, a more preferred 
embodiment of the process comprises a first step of preparing a first composition 
5 comprising the oxygen-removing compound, the sequestering agent and the 
oxidation reverting compound, which is then added to the OPC contained in an 
aqueous medium. In this preferred embodiment, the first composition contains other 
antioxidant, preferably the LAA. 

Although the reasons are not yet fully defined, it was noticed that the 

10 presence of another antioxidant having characteristics similar to LAA in the first 
composition favors the stabilization of the OPC's. Without being too theoretical, it is 
believed that there is a synergy between the LAA present and the OPC's, resulting in 
an advantageously stable composition. 

In a particularly advantageous way, an aqueous composition containing 

15 the stabilized antioxidant in accordance with the present invention is used in a two- 
phase cosmetic composition. This kind of composition comprises, in a first phase, at 
least one antioxidant compound, an oxygen-removing compound, a metallic ion 
sequestering compound and an oxidation reaction reverting compound and, in a 
second phase, at least one hydrating compound. Preferably, the first and second 

20 phases are used at a weight ratio between them from 12:8 to 20:11, preferably of 
16:9. 

The two-phase composition described above has proved to be 
particularly suitable for regions where the skin is more delicate and, consequently, 
where it requires special care. "More delicate skin" must be understood as the one 

25 more sensitive to the use of formulations that contain antioxidant compounds, 
emulsifying systems, fragrances, preservatives, cosmetic agents, among others. In 
the case of some antioxidant compounds, the use of high concentrations and the 
nature of these compounds can cause a higher exfoliation and irritation to the user 
skin and a discomfort sensation. 

30 For example, the delicate region around the eyes as well as other areas 

of the body require special care since the skin is thinner and fragile. The skin 
structure in this region is different: the epidermis and dermis are thinner, thus being 
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more susceptible to the external aggressions and facilitating to the appearance of 
wrinkles and expression marks. Collagen and elastin, that contribute to a higher skin 
stiffness and elasticity are also present in a lower amounts that helps to characterize 
the delicacy of the region. 

Hydrating agents as herein defined and useful for the present invention 
are those compounds or mixtures of compounds capable of increasing the water 
retention and restructuring the skin barrier for preventing the loss of water. 

In a preferred way to formulate said two-phase composition, its first 
phase comprises an aqueous composition comprising an amount of 0.2 10%, 
preferably from 0.5 and 2%, of acid ascorbic and about 0.001 to 2,2%, preferably 
from 0.01 to 1,0%, of OPC's, particularly OPC from grape seed, and in its second 
phase a mixture of hydrating agents such as glycerin present at a cocentration of 1 .0 
to 10% and 0.5 to 3,0% of ceramides contained in a liquid crystal emulsion, also 
called lamellar ceramide. 

The lamellar ceramides help to restore the skin protection barrier, thus 
reinforcing the skin structure and consequently preventing the excessive loss of 
water. Together with glycerin, which is a soft hydrating agent and that increases the 
retention of water by the skin, it improves the hydration and softness thereof. The 
high glycerin concentration also provides a high hydration potential. 

In as still more preferred way, the two-phase composition containing 
antioxidants stabilized in accordance with the invention is in the form of a 
homogeneous emulsion comprising an emulsifying system including at least two 
emulsifiers, one of which is selected from the group consisting of organosiiicones of 
the copolyol family, preferably cetyl dimethicone copolyol, and a second one the 
molecular structure of which is similar to the natural skin lipids, preferably selected 
from a lipophylic stearic acid derived from a polyglycerol, more preferably 
polyglycerol-4-isostearate. The emulsifying system is advantageously added at a 
concentration of 0.5 to 8% by weight, based on the total weight of the composition. 

In this emulsion form, the antioxidants together with the emulsifying 
system form micro-particles the size of which provides the emulsion with a better 
effectiveness and homogeneity. Since they are protected in micro-particles, the 
antioxidants, especially when it is OPC of grape seed, act on the walls of the blood 
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vessels reinforcing same, what contributes to reduce the appearance of dark rings 
under the eyes and avoid the formation of such dark rings. Preferably, the emulsion 
particles are smaller than 3 jam, more preferably smaller than 2 jam, and still more 
preferably smaller than 1 |im. 
5 The cosmetic composition as herein described may also comprise in its 

second phase from 13 to 25%, preferably from about 16 to 22% of emollients, from 
about 1 to 4% of an anti-radical agent, more preferably from 1.5 to 3,5% of Vitamin 
E, from about 0.001 to 0,3% of a preservative, more preferably 0.01 to 0,3% of 
sodium benzoate, and from about 0.05 to 0,6% of a thickening agent, more 

10 preferably from about 0.15 to 0,4% of colloidal silicon dioxide. 

It was observed that the selection of the preservative agent is an 
important factor for the stabilization of the emulsion micro-particles due to its 
stripping ratio between the water and oil phases. 

The illustrative examples and tests given below will better describe the 

15 present invention. However, the illustrated data and procedures merely refer to some 
embodiments of the present invention and should not be understood as limiting the 
scope of the invention. 
Example 1 

Comparative tests carried out by the inventors confirm the important 
20 paper of the reverting compound in the stabilization of antioxidants as per 
information obtained by Wrinkler B. S. in his work cited herein. A first test was 
carried out in order to determine the degradation kinetics of a 10% LAA solution in 
water-containing medium (m/v) under ultraviolet radiation, using a ultraviolet 
spectrophotometer, for 60 minutes. An immediate degradation of the LAA was 
25 observed, wherein a concentration of molecular LAA of about 9,58% (m/v) remained. 

A stoichiometric amount of the reverting compound of the oxidation 
reaction, that is, Glutathion, was added to the previous post-irradiated solution. The 
resultant solution was irradiated with ultraviolet radiation for further 60 minutes. By 
analyzing the remaining LAA, it could be noticed that 9,50% (m/v) thereof was still 
30 present. Therefore, the degradation of the LAA is dramatically minimized after the 
reverting compound is added. 

In a third test, a 10% LAA solution was prepared in a water-containing 
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medium (m/v) with a stoichiometric amount of the oxidation reaction reverting 
compound Glutathion. The solution was irradiated with ultraviolet radiation for 60 
minutes. By analyzing the remaining LAA, a high content of 9.98% (m/v) was 
attained, thus confirming that the reverting compound inhibits the degradation of 
LAA. However, the use of said compound in stoichiometric amounts still presents the 
already mentioned disadvantages. 

For the purpose of evaluating the invention, stability tests of the 
antioxidants LAA and LAA associated with OPC's in a water-containing medium have 
been carried out. Twelve different formulas were prepared in accordance with the 
invention, the chemical compositions of which as well as the obtained results are 
discussed in the following Tables I and II. 

Table I 



Formula 


Glutathion (% 
m/v) Reverting 
compound 


OPC (% m/v) 
Antioxidant 


LAA (% m/v) 
Antioxidant 


Remaining 
LAA (% m/v) 


1 


0.05 


0 


10 


9.82 


2 


0.10 


0 


10 


9.92 


3 


0.05 


2 


10 


9.82 


4 


0.10 


2 


10 


10.00 



Table I shows the stability results of the LAA and OPC's measured by 
the respective remaining percentages, wherein formulas 1 through 4 have been 
prepared in accordance with the invention: formulas 1 and 2 including only LAA and 
formulas 3 and 4 comprising LAA associated with OPC's. 

In the above tests, formulas 1 through 4 also comprise propylene glycol 
as an oxygen-removing compound, 2010 Dequest as the metallic ion sequestering 
agent and water. 

It can be noticed from Table I that formulas 1 through 4 prepared in 
accordance with the invention show a LAA stability very close to 100% compared 
with the initial concentration. 

Next, tests with further eight formulas have been carried out to evaluate 
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the stability of LAA plus a gelling agent (Modified Xanthane Gum). Formulas 5, 8, 
11 and 12 include sodium dithionite as an oxidation reaction reverting compound, 
and formulas 6, 7, 9 and 10 use, again, Glutathion as the reverting compound, as 
shown in Table II 
5 Table II 



Formulas 


Glutathion (% 
m/v) Reverting 
compound 


Sodium 
dithionite (% 
m/v) Reverting 
compound 


LAA <% m/v) 
Antioxidant 


Rpm^ininn 

I i lean in ly 

LAA (% m/v) 


5 


0.00 


0.05 


5.0 


5.0 


6 


0.10 


0.00 


5.0 


5.0 


7 


0.05 


0.00 


5.0 


5.0 


8 


0.00 


0.10 


5.0 


5.0 


9 


0.05 


0.00 


10.0 


10.0 


10 


0.10 


0.00 


10.0 


10.0 


11 


0.00 


0.05 


10.0 


10.0 


12 


0.00 


0.10 


10.0 


10.0 



Table II shows the formulas evaluated as to stability of the LAA under 
ultraviolet radiation for 60 minutes. All the formulas contain propylene glycol, 
modified xanthane gum, Dequest 2010, PVA and water. 

The purpose of the tests carried out with the compositions shown in 
10 Table II was to confirm that the stabilization of the LAA is successfully obtained with 
different reverting compounds. 

Sodium dithionite was used in formulas 5, 8, 11 and 12, resulting in a 
percentage of remaining LAA of about 100% after 90 days, which means that LAA 
practically does not undergo any degradation during at least 90 days at room 
1 5 temperature, maintaining the initial concentrations of its molecular form. 

The reverting compound employed in formulas 6, 7, 9 and 10 is 
Glutathion. From Figure 1 , it can be noticed that the percentage of remaining LAA in 
formulas 6 and 7 remains around 100% even in the presence of another reverting 
compound, 
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Figure 2 shows the stability graph of compositions containing OPC, 
which is a grape seed oligomer, through which it is possible to measure the stability 
of said OPC. 

It can be noticed that the OPC's stability under the sun light is of at least 
70% and around 80% in the dark, that latter being the normal condition for the final 
commercial product, thus demonstrating that the result is favorable for the invention. 
Example 2 

A water-in-oil emulsion was prepared which comprises in a first phase: 



Ingredient 


% Mass 


Function 


Water 


About 70 


vehicle 


Butylene glycol 


1 to 4 


Oxygen-removing 
compound 


Glutathion 


0.1 


Oxidation reverting 
compound 


1-Hydroethylidene (1,1- 
diphosphonic) acid Dequest ® 


0.15 


Metallic ion 
sequestering agent 


LAA 


from 1 to 30 


Antioxidant agent 


Grape seed OPC 


0.3 


Antioxidant agent 


and, in a second phase 


Ingredient 


% Mass 


Function 


Glycerin 


7.0 


Hydrating agent 


Lamellar Ceramides 


1.0 


Hydrating agent 


Cetyl dimethicone copolyol ! 


2.0 


Emulsifier 


Triglycerol isostearate 4 


2.0 


Emulsifier 


Vitamin E 


2.0 


Antioxidant 


Sodium benzoate 


0.3 


Preservative 


Colloidal silicon dioxide 


0.3 


Thickening agent 


Magnesium sulphate 


0.7 


Thickening agent 


Cyclomethicone D5/d6 


13.5 


Emollient 


Isohexadecane 


5.0 


Solvent 
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A panel was composed in a blind study, with 80 female volunteers with 
ages ranging between 25 and 65 years, evaluated at two different times: after the 
fifteenth day of use (T15) and at the 30th day of use (T30). The product was 
supplied at ratios of about 16:9 of the first phase to the second phase and according 
5 to the composition described in the example above. The results of this evaluation 
are given in table III where the expressed percentages refer to the percentage of 
users that perceived the occurrence of the corresponding benefit. 



Table III - Evaluation of the product performance by the physician 





T15 


T30 


Wrinkles 


16.6% 


31.2% 


Flaccidity 


8.7% 


16.6% 


Drying 


11.2% 


63.7% 


Rings under the eyes 


17.5% 


27.5% 


Edema 


12.5% 


22.5% 



Amongst the product beneficial effects, including those evaluated the 
10 test, the following should be stressed out: 

- it alleviated the skin aging marks around the eyes, such as wrinkles and 

flaccidity; 

- it reduced the dark rings and pockets under the eyes; 

- it improved the stiffness of the skin; 
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CLAIMS 

1. A process for stabilizing antioxidant compounds characterized by comprising the 
step of contacting said compound, in an aqueous medium, with an oxygen-removing 
compound, a metallic ion sequestering compound and an oxidation reaction reverting 
5 compound. 

2. A process in accordance with claim 1, characterized in that the 
antioxidant compound is selected from group consisting of levogyrous ascorbic acid 
(LAA) and proantocianidines (OPC's) 

3. A process in accordance with any one of claims 1 and 2, characterized 
10 in that the antioxidant is LAA, 

4. A process in accordance with claims 1 the 3, characterized in that the 
antioxidant comprises a further proantocianidine (OPC) 

5. A process in accordance with any one of the previous claims 
characterized in that the oxygen-removing compound is a glycol. 

15 6. A process in accordance with claim 5, characterized in that the 

oxygen-removing compound is selected from propylene glycol, butylene glycol and 
mixtures thereof, more preferably propylene glycol. 

7. A process in accordance with any one of the previous claims, 
characterized in that the metallic ion sequestering agent is selected from the group 

20 consisting of ethylene phosphonic acids, the salts and mixtures thereof, or from the 
group consisting of phosphonates that include di-, tri-, tetra- and pentavalent acids, 
their salts and mixtures thereof. 

8. A process in accordance with claim 7, characterized in that the 
metallic ion sequestering agent is selected from the group consisting of sodium salt 

25 of 1-hydroxy ethylidene (1,1-diphosphate) acid, ethylene diamine 

tetra(methylenephosphonic) acid, sodium salt of ethylene diamine tetra (methylene 
phosphonic) acid, diethylene diamine penta(methylenephosphonic) acid, sodium salt 
of diethylene diamine penta (methylene phosphonic) acid, hydroxy ethylidene(1,1- 
diphosphate) acid and the mixtures thereof. 

30 9. A process in accordance with claim 8, characterized in that the 

metallic ion sequestering agent is 1-hydroxy ethylidene (1,1-diphosphate) acid. 
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10. A process in accordance with any one of the previous claims 
characterized in that the oxidation reaction reverting compound is selected from the 
group consisting of sodium dithionite, sodium bisulfites, calcium bissulfites, 
potassium bissulfites and Glutathion, as well as the mixtures thereof. 
5 11. A process in accordance with claim 10, characterized in that the 

oxidation reaction reverting compound is Glutathion or sodium dithionite. 

12. A process in accordance with any one of the previous claims, 
characterized by comprising a first step of preparing an aqueous solution containing 
the oxygen-removing compound, the metallic ion sequestering agent and the 

10 oxidation reaction reverting compound, and a second stage of adding the antioxidant 
to the thus prepared composition, in a aqueous medium. 

13. A process in accordance with claim 12, characterized in fact of the 
composition formed in the first step comprises the oxygen-removing compound in a 
range from about 10% to about 25%, the metallic ion sequestering agent in a range 

15 from about 0.01% to about 0.20%, the oxidation reaction reverting compound at a 
concentration of about 0.01% to about 0.5%, the content of the antioxidant being 
from about 0.01% to about 30%, all the percentages being by weight based on the 
total weight of the composition. 

14. A process in accordance with claim 13, characterized in fact of the 
20 composition formed in the first step comprises the oxygen-removing compound in a 

range from about 16% to about 19%, the metallic ion sequestering agent in a range 
from about 0.10% to about 0.20% and the oxidation reaction reverting compound at 
a concentration from about 0.05% to about 0.2%, the content of the antioxidant being 
from about 0.5% to about 20% by weight. 

25 15. A process in accordance with claim 12, characterized in that the 

antioxidant is an OPC, and wherein said first composition also comprises LAA. 

16. An aqueous composition comprising at least one antioxidant, 
characterized by further comprising an oxygen-removing compound, a metallic ion 
sequestering agent and an oxidation reaction reverting compound. 

30 M. An aqueous composition in accordance with claim 16, characterized 

in that the antioxidant is selected from the group consisting of levogyrous ascorbic 
acid (LAA) and proantocianidines (OPC's) 
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18. An aqueous composition in accordance with any one of claims 16 
and 17, characterized in that the antioxidant is LAA. 

19. An aqueous composition in accordance with claims 16 the 17, 
characterized in that the antioxidant comprises proantocianidines (OPC's) 

5 20. An aqueous composition in accordance with any one of the previous 

claims characterized in that the oxygen-removing compound is a glycol. 

21. An aqueous composition in accordance with claim 20, characterized 
in that the oxygen-removing compound is selected from propylene glycol, butylene 
glycol and mixtures thereof, more preferably propylene glycol. 

10 22. An aqueous composition in accordance with any one of the previous 

claims, characterized in that the metallic ion sequestering agent is selected from the 
group consisting of ethylene phosphonic acids, the salts and mixtures thereof, or 
from the group consisting of phosphonates including di-, tri-, tetra- and pentavalent 
acids, their salts and mixtures thereof. 

15 23. An aqueous composition in accordance with claim 22, characterized 

in that the metallic ion sequestering agent is selected from the group consisting of 
sodium salt of 1 -hydroxy ethylidene (1,1 -diphosphate) acid, ethylene diamine 
tetra(methylenephosphonic) acid, sodium salt of ethylene diamine tetra (methylene 
phosphonic) acid, diethylene diamine penta(methylenephosphonic) acid, sodium salt 

20 of diethylene diamine penta (methylene phosphonic) acid, hydroxy ethylidene(1 ,1- 
diphosphate) acid and mixtures thereof. 

24. An aqueous composition in accordance with claim 23, characterized 
in that the metallic ion sequestering agent is 1-hydroxy ethylidene (1,1-diphosphate) 
acid. 

25 25. An aqueous composition in accordance with any one of the previous 

claims characterized in that the oxidation reaction reverting compound is selected 
from the group comprising sodium dithionite, sodium bissulfites, calcium bissulfites, 
potassium bissulfites and Glutathion, as well as mixtures thereof. 

26. An aqueous composition in accordance with claim 25, characterized 
30 in that the oxidation reaction reverting compound is Glutathion or sodium dithionite. 

27. An aqueous composition in accordance with claim 18, characterized 
by comprising from about 0.01% to about 30% of LAA, from about 10% to about 25% 
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of an oxygen-removing compound, from about 0.01% to about 0.20% of a metallic 
ion sequestering agent, and from about 0.01% to about 0.5% of an oxidation reaction 
reverting compound. 

28. A two-phase aqueous cosmetic composition, characterized by 
comprising, in a first phase, at least one antioxidant, an oxygen-removing compound, 
a metallic ion sequestering agent and an oxidation reaction reverting compound and, 
in a second phase, at least one hydrating compound. 

29. A two-phase composition in accordance with claim 28, characterized 
in that the weight ratio between the first and second phases is from about 12:8 to 
20:11. 

30. A two-phase composition in accordance with claim 28 or 29, 
characterized in that said at least one antioxidant is selected from the group 
consisting of levogyrous ascorbic acid (LAA) and proantocianidines (OPC's). 

31 . A two-phase composition in accordance with any one of claims 28 to 
30 characterized in that the oxygen-removing compound is a glycol. 

32. A two-phase composition in accordance with claim 31, characterized 
in that the oxygen-removing compound is selected from propylene glycol, butylene 
glycol and the mixtures thereof, more preferably propylene glycol. 

33. A two-phase composition in accordance with any one of claims 28 to 
32, characterized in that the metallic ion sequestering agent is selected from the 
group consisting of ethylene phosphonic acids, the salts and mixtures thereof, or 
from the group consisting of phosphonates that include di-, tri-, tetra- and 
pentavalent acids, their salts and mixtures thereof. 

34. A two-phase composition in accordance with claim 33, 
characterized in that the metallic ion sequestering agent is selected from the group 
consisting of sodium salt of 1 -hydroxy ethylidene (1,1 -diphosphate) acid, ethylene 
diamine tetra(methylenephosphonic) acid, sodium salt of ethylene diamine tetra 
(methylene phosphonic) acid, diethylene diamine penta(methylenephosphonic) acid, 
sodium salt of diethylene diamine penta (methylene phosphonic) acid, hydroxy 
ethylidene( 1,1 -diphosphate) acid and mixtures thereof. 

35. A two-phase composition in accordance with claim 34, characterized 
in that the metallic ion sequestering agent is 1-hydroxy ethylidene (1,1 -diphosphate) 
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acid. 

36. A two-phase composition in accordance with any one of claims 28 to 
35 characterized in that the oxidation reaction reverting compound is selected from 
the group comprising sodium dithionite, sodium bissulfites, calcium bissulfites, 

5 potassium bissulfites and Glutathion, as well as mixtures thereof. 

37. An aqueous two-phase composition in accordance with claim 36, 
characterized in that the oxidation reaction reverting compound is Glutathion or 
sodium dithionite. 

38. A two-phase composition in accordance with any one of claims 28 
10 the 37, characterized in that the hydrating compound is glycerin. 

39. A two-phase composition in accordance with any one of claims 28 to 
37, characterized in that the second phase comprises ceramides in a liquid crystal 
emulsion form. 

40. A two-phase composition in accordance with claim 39, characterized 
15 by comprising, in the first phase, an aqueous composition comprising an amount of 

0.2 to 10% of ascorbic acid and about 0.001 to 2,2% of OPC's and, in the second 
phase, glycerin in a range from 1.0 to 10%, and 0.5 to 3,0% of ceramides contained 
in a liquid crystal emulsion, all percentages being based on the total weight of the 
composition. 

20 41 . A two-phase composition in accordance with any one of claims 28 to 

40, characterized by further comprising, in its second phase, about 13 to 25% of 
emollients, about 1 to 4% of an anti-radical agent, about 0.001 to 0,3% of a 
preservative, and about 0.05 to 0,6% of a thickening agent. 

42. A composition in accordance with any one of claims 28 to 41, 
25 characterized by being in the form of an homogeneous emulsion containing an 

emulsifying system comprising a first emulsifier selected from the group consisting of 
organosilicones and a second emulsifier having a molecular structure similar to that 
of skin lipids. 

43. A composition in accordance with claim 42, characterized in that 
30 said organosilicone is cetyl dimethicone copolyol and the second emulsifier is 

polyglycerol-4-isostearate. 

44. A composition in accordance with claim 42 or 43, characterized by 
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being in the form of micro-particles smaller than 3 urn. 

45. A composition in accordance with claim 44, characterized in that the 
micro-particles have a size smaller than 1 jam. 
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The first problem underlying the present application consists of providing a skin care 
composition comprising certain specified retinoids stabilized against chemical (i.e. 
oxidative) degradation. 

The proposed solution consists of incorporating those compounds into od-in-water 
emulsions comprising a specific stabilizing system (claims 1-41 and 56). The special 
technical feature, defining the contribution which this invention, considered as a 
whole, makes over the prior art is to be seen in the specific stabilizing system. 

The subject matter of claims 42-54 (a two-compartment container) may be used in 
relation to the skin care composition of claims 1-41 and 56. 

This container, however is not effectively specifically designed for containing the skin 
care composition of claims 1-4 1 and 56. As a container it can be employed in a variety 
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care compositions. Moreover, the components of the composition referred to m claims 
42-52 and 54 are not restricted to the retinoids specified in claim 1. but may include 

™ suchme subject matter of claims 42-54 lacks a common special technical feature 
with the subject matter of claims 1-41 and 56. 

The second problem underlying the present application is to be seen in the provision 
of a two-compartment container in which its contents are out of contact with oxygen. 
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42-54 The special technical feattire. denning the contribution which this inventton, 
considered as a whoie, make/over the prior, art is to be seen in the particular features 
of the container. There is no technical relationship in the above sense with the first 
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1 . This written opinion is the first drawn up by this International Preliminary Examining Authority. 

2. This opinion contains indications relating to the following items: 

I S Basis of the opinion 



II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


H 


VIII 


B 



citations and explanations supporting such statement 
Certain document cited 
Certain defects in the international application 
Certain observations on the international application 

3. The applicant is hereby invited to reply to this opinion. 



When? 

How? 

Also: 



See the time limit indicated above. The applicant may, before the expiration of that time limit, 
request this Authority to grant an extension, see Rule 66.2(d). 

By submitting a written reply, accompanied, where appropriate, by amendments, according to Rule 66.3. 
For the form and the language of the amendments, see Rules 66.8 and 66.9. 

For an additional opportunity to submit amendments, see Rule 66.4. 

For the examiner's obligation to consider amendments and/or arguments, see Ruie 66.4 bis. 
For an informal communication with the examiner, see Rule 66.6. 



If no reply is filed, the international preliminary examination report will be established on the basis of this opinion. 

4. The final date by which the international preliminary 

examination report must be established according to Rule 69.2 is: 1 6/1 1/2001 . 



Name and mailing address of the international 
preliminary examining authority: 

J~_ European Patent Office 
D-80298 Munich 
Tel. +49 89 2399 - 0 Tx: 523656 epmu d 

Fax: +49 89 2399 - 4465 



Authorized officer / Examiner 
Pregetter, M 



Formalities officer (incl. extension of time limits) 
Longo, E 

Telephone No. +49 89 2399 8141 
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WRITTEN OPINION International application No. PCT/BR00/00078 

I. Basis of the opinion 

1. With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this opinion as "originally filed"): 

Description, pages: 

1 - 12 as originally filed 



Claims, No. 

1-45 



as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 
— ' the language of a 

55.2 and/or 55.3). 



□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 



3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 

6. Additional observations, if necessary: 



V ' Snnf 8 ? tem i ent " nd6r RU,e 66 - 2(a)(li > with re 9* rd to n°velty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Claims 1-45 

Inventive step (IS) Claims 
Industrial applicability (IA) Claims 

2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted- 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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SEPARATE SHEET 



Re Item V 

Reasoned statement under Rule 66.2(a)(li) with regard to novelty, inventive step 
or industrial applicability; citations and explanations supporting such statement 

1. Reference is made to the following documents: 

W US-A-5 804 168 (MURAD HOWARD) 8 September 1 998 (1998-09-08) 
X D2: WO 99 33439 A (ROBERTS RICHARD L ;GREENE JAMES A (US); 

SHAKLEE CORP (US); SIDDIQU) 8 July 1 999 (1 999-07-08) 
-D3: US-A-5 902 591 (HERSTEIN MORRIS) 1 1 May 1 999 (1 999-05-1 1 ) 

2. The subject-matter of present claim 1 is not novel according to Article 33(2) PCT. 
A process of contacting several compounds in aqueous medium necessarily takes 
place, when said compounds are all contained in the same aqueous 
solution/dispersion. Consequently, the same argumentation as given under point 
3 applies. 

3. The subject-matter of present claim 1 6 is not novel according to Article 33(2) PCT. 
D2 describes an oil-in-water formulation comprising an antioxidant compound in 
the aqueous phase (magnesium ascorbyl phosphate), a deoxygenating 
compound/oxygen removing compound (the most common humectants are 
glycols, which are given as examples of deoxygenating compounds), a metallic 
ions sequestering agent, a reducing agent (superoxide dismutase), and, in the 
dispersed phase, immunomodulator (beta glucan) and moisturizers/emollients 
(e.g. example 6). 

D3 discloses a mixture of 5% powdered ascorbic acid with 95% of an emulsion 
resulting in dissolving the ascorbic acid in the aqueous phase of said emulsion. 
The resulting aqueous phase comprises the ascorbic acid (antioxidant), a 
deoxygenating agent (butylene glycol), a metallic ions sequestering compound 
(EDTA) and a reducing agent (superoxide dismutase). 

4. The subject-matter of present claim 28 is not novel according to Article 33(2) PCT. 
D2 describes an oil-in-water formulation comprising an antioxidant compound in 
the aqueous phase (magnesium ascorbyl phosphate), a deoxygenating 
compound (the most common humectants are glycols), a metallic ions 
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SEPARATE SHEET 



sequestering agent and a reducing agent (superoxide dismutase), and, in the 
dispersed phase moisturizers/emollients (hydrating comp.). Proanthocyanidins in 
the form of grape seed extract are also present (e.g. example 6). 

5. With regard to the dependent claims, it is noted that a positive opinion can only be 
given, if dependent claims refer to independent claims that meet the requirements 
of the PCT. 

Furthermore, the following has to be noted: 

The use of a substance in certain percentages can only be considered to involve 
an inventive step, if it can be clearly shown that said percentages are unusual in 
the art and lead to a surprising effect. 

The use of a specific immunomodulator, reducing agent, sequestering agent, ... 
can only be considered to involve an inventive step, if such a use is unusual in the 
art and leads to a surprising effect. However, the combination of specific 
compounds in specific percentages is very often not suggested by the prior art. 

6. In order to facilitate the examination of the conformity of the amended application 
with the requirements of Article 34(2)(b) PCT, the applicant is requested to clearly 
identify the amendments carried out, no matter whether they concern 
amendments by addition, replacement or deletion, and to indicate the passages of 
the application as filed on which these amendments are based (see also Rule 
66.8(a) PCT). 

In case of non-complianc e, said amendments cannot be taken into account when 
establishing t he international preliminary examination report- 
Re Item VII 

Certain defects in the international application 

1 . According to Rule 1 0(f) PCT the beginning of a decimal fraction has to be marked 
by a period. 

2. The description is not in conformity with claims 10-15, 25, 26, 36-39 as required 
by Rule5.1(a)(iii) PCT. 

Re Item VIII 
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Certain observations on the international application 

1 . The term "preferably" does not limit the scope of a claim in any way. 
However, excessive use of the term "preferably" can lead to a lack of clarity 
according to Article 6 PCT. 

2. The use of parenthesis and abbreviations in claims leads to a lack of clarity 
(Article 6 PCT). 

3. Present claim 8 cannot depend on claim 7, since claim 7 does not define the 
presence of a "phosphate". The same applies to claims 22 and 23 and 33/34 

4. Claims 20,23 and 25 cannot be dependent on "any one of the previous claims", 
since claims 1-15 are process claims and a claim can only be dependent on a 
claim of the same category. 

5. Claim 4 should probably read: "1 to 3" and "comprises further a 
proanthocyandine". 

6. Claim 15, which is dependent on claim 12 refers to a "first composition". Claim 12 
does not define a "first composition". Consequently, the subject-matter of claim 
15 in not clear (Article 6 PCT). 

7. Claim 38 defines glycerin as the hydration compound. The compound agent, 
according to claim 28 is in the "second phase". It is not clear, why glycerin should 
be present in the "second phase" and remain there, when chemically similar 
compounds, such as propylene glycol, are in the "first phase" (aqueous). 

8. The terms "oxygen removing compound" and "oxidation reaction reverting 
compound" are unusual in the art. 

The term "oxygen removing compound" has been understood to be a compound 
that diminishes the oxygen solubility in the medium. 

The term "oxidation reaction reverting compound" has been understood to be a 
reducing agent. 
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SEPARATE SHEET 



9. The applicant is invited to clearly define what is meant by the term "two-phase" 
and to clearly point out which compounds are present in which phase. 
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1 * ffl The a PP ,icant is her eby notified that the International Search Report has been established and is transmitted herewith. 
Filing of amendments and statement under Article 19: 

The applicant is entitled, if he so wishes, to amend the claims of the International Application (see Rule 46): 

When? The time limit for filing such amendments is normally 2 months from the date of transmittal of the 
international Search Report; however, for more details, see the notes on the accompanying sheet. 



Where? Directly to the International Bureau of WIPO 
34, chemin des Colombettes 
121 1 Geneva 20, Switzerland 
Fascimile No.: (41-22) 740.14.35 

For more detailed instructions, see the notes on the accompanying sheet. 



2 □ I^e P S declaration uncg 



3. □ With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that: 

□ SSTJr i!?n!! e H ^ iS l°'V he , r ! 0n haS been transmitted to the international Bureau together with tf 

applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices. 
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S KaSc?nS« ^Z^nr mt) i datSl ,ha . internatona ' application will be published by the International Bureau. 
^^S^^S^^n2^ffT B PUt ^ l,0n • 3 n ° ,iCe 0< wi,ndrawal 0( the international application, or of the 
KSintaS^ . !f , international Bureau as provided in Rules 90MS.1 and 90b/s.3. respectively before the 
completion of the technical preparations for international publication. y«-uveiy, oerore me 

W w!sne™ o 1 ^ a demand for international preliminary examination must be filed if the applicant 

wishes to postpone the entry into the national phase until 30 months from the priority date (in some Offices even later). 

W betorfard 0 e n S ?anIted ffiit' app , licant must P 6rform « he prescribed acts for entry into the national phase 

SiSS^ bf^S *>Zl V ,K een eleC,8d J n ,he demand or in a later eiec « on witnin 19 months from the 
uMonty gate or could not be elected because they are not bound by Chapter II. 



N ame and m ailing address of the International Searching Authority 
European Patent Office, P.B. 5818 Patentlaan 2 
NL-2280 HV Rijswijk 

Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 
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These Notes are intended to give the basic instructions concerning the filing of amendments under article 1 9 The 
Notes are based on the requirements of the Patent Cooperation Treaty, the Regulations and the Aoministratrve Instructions 
under that Treaty. In case of discrepancy between these Notes and those requirements, the latter are applicable For more 
detailed information, see also the PCT Applicant's Guide, a publication of W1PO. 

In these Notes, 'Artide", -Rule', and "Section" refer to the provisions of the PCT, the PCT Regulations and the PCT 
Administrative Instructions respectively. 



INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 

i^!ff PPl ! Car !L hai I' aftB J" *l? :* ce,ve<i tho intemationaJ report, one opportunity to amend the claims of the 

d^^on ^^ ? however be emphasized that, since all parts of the international application (claims, 

r^S^ T'W amended dunng the international preliminary examination procedure, there is usuily 
SSiTl^S! am ? namenls ° *h« cla«w under Article 19 except where, e.g. the applicant wants the latter to be published 
^^fh ^°l 8IOnai K Pr ° ta ^ , T ° r haS Mmr raaaon ter ending the claims before international pbuHcalion 
Furthermore, it should be emphasized that provisional protection is available in some States only. 

What parts of the international application may be amended? 

Under Article 1 9, only the claims may be amended. 

During the international phase, the claims may also be amended (or further amended) under Article 34 before 

a£h <£!^ ^ e, ^ in " rV l Exam i n,n « ^no^y The description and drawings may only be amended under 
Article 34 before the International Examining Authority. 

o^where^ 4?"°' *" ^ ° f intomat,onaJ aP^^ion may be amended under Article 28 

When? Withir i2 months from the date of transmittal of the international search report or 1 6 months from the priority 
date, whichever time limit expires later. It should be noted, however, that the amendments will be centred 
^2^ tt n ,^f3 ^ t,n ?^ mey *n by the ,nt *™^ Bureau after the expiration of the 

(Rute 46 1 ) completion of the technical preparations for intemational^ublication 

Where not to file the amendments? 

The amendments may only be filed with the International Bureau and not with the receiving Office or the 
International Searching Authority (Rule 46.2). y 

Where a demand for international preliminary examination has been /is filed, see below. 

How? Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of 

one or more of the daims as filed. 

^tn'rr,^!!! ^ rtted for 1 ea 5 h sheot of th * "hich, on account of an amendment or 

amendments, differ* from the sheet onginally filed. 

^ th *i^ mS ° Ppea l" 9 ° n * ~P'a<»ment sheet must be numbered in Arabic numerals. Where a daim is 

Zr7n^£?J n n y g °, ^J*"*.* 1 "™,* ^ uirod a " where daim* are renumbered, they must 

be renumbered consecutively (Administrative Instructions, Section 205(b)). 

The amendments must be made in the language In which the international application Is to be published. 

What documents must/may accompany the amendments? 
Letter (Section 205(b)): 

The amendments must be submitted with a letter. 

J**. tet ** r b ^ 1 pubii3hed witn me international application and the amended daims. II should not be 

oonfused wrth the "Statement under Article 1 9(1 )" (see below, under -Statement under Artide 19(1)-). 

i^L^f^nT^H^P" 9 !'^ ° r „ F ? n f h ' , a l tho choiC8 of th8 «PP«cant. However, If the language at the 

,6tt6r mUlt b * ' n En9 " Sh; ' f *• ' a " 9U ^° " th « '"^atlona, application 
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The letter must indicate the differences between the claims as filed and the claims as amended. It must, in 
particular, indicate, in connection with each claim appearing in the international application (it being understood 
that identical indications concerning several claims may be grouped) .whether 

(i) the claim is unchanged; 

(ii) the claim is cancelled; 

(iii) the claim is new; 

(iv) the claim replaces one or more daxms as filed; 

(v) the claim is the result of the division of a claim as filed. 

The following examples Illustrate the manner in which amendments must be explained in the 
accompanying letter: 

1 [Where originally there were 48 claims and after amendment of some daims there are 511 
Claims 1 to 29, 31 , 32, 34, 35, 37 to 46 replaced by amended claims bearing the same numbers* 

daims 30, 33 and 36 unchanged; new daims 49 to 51 added.' 

2 [Wh»n3 originally there were 1 5 claims and after amendment of all daims there are 1 1 1- 
Claims 1 to 1 5 replaced by amended daims 1 to 1 1 .* 

3. [Where originally there were 14 daims and the amendments consist in cancelling some daims and in adding 
new claims]: " 

[Claims 1 to 6 and 14 unchanged; daims 7 to 13 cancelled; new daims 15, 16 and 17 added ■ or 
Claims 7 to 13 cancelled; new claims 15, 16 and 17 added; ail other claims unchanged." 

4. [Where various kinds of amendments are made]: 

•Claims M -1 0 unchanged; claims 1 1 to 13, 18 and 19 cancelled; claims 1 4, 15 and 16 replaced by amended 
daim 14; claim 17 subdivided into amended daims 15, 16 and 17; new daims 20 and 21 added. 2 

•Statement under article 19(1)" (Rule 46.4) 

The amendments may be accompanied by a statement explaining the amendments and indicating any impact 
^cTe^9(1)T ^ miQht haV * °° <*»*ription and the orawings (which cannot be amended under 

The statement will be published with the international application and the amended daims. 
It must be in the language in which the international apppficatlon Is to be published. 

It must be brief, not exceeding 500 words if in English or if translated into English. 

L^^Vf C ° nh £!? IT* a ?i?^ n ° t r0place the ,ottor ,ndic * bn 9 th « differences between the claim, 
as Med and as amended. It must be filed on a separate sheet and must be identified as such by a heading 
preferably by using the words 'Statement under Article 1 9(1 )." 

It may not contain any disparaging comments on the international search report or the relevance of citations 
contained inthat report Reference to citations, relevant to a given daim, contained in the intemationaj search 
report may be made only in connection with an amendment of that claim. 

Consequence if a demand for International preliminary examination has already been tiled 

If at the time of filing | any amendments under Article 1 9, a demand for international preliminary examination 

app,,C # ant must ^ferably, at the same time of filing the amendments with the 
a?^£T d i *o o,° f5 * °° Py ° f 8UCh «"-ndm«nts with the International Preliminary Examining 
Authority (see Rule 62.2(a), first sentence). * 

Consequence with regard to translation of the International application for entry into the national phase 

i9 A d I aWn < o th * 'f* Where upon lnto lhe nationa( * translation of the 

daims as amended under Artide 19 may have to be furnished to the designated/elected Offices, instead of or 
in addition to, the translation of the daims as filed. ' 

further details on the requirements of each designated/elected Office, see Volume II of the PCT Applicant's 
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(Form PCT/IS A/220) as well as, where applicable, item 5 below. 

ACTION 


Internationa! application No. 




International filing date (day/month/year) 


(Earliest) Priority Date (day/month/year) 


PCT/ BR 00/00078 




14/07/2000 


16/07/1999 


Applicant 








IND'STRIA E COM RCIO DE 


C0SM TIC0S NATURA LTDA. 





This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 3 sheets. 

[X] It is also accompanied by a copy of each prior art document cited in this report. 



1 . Basts of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

rn the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 
£ j contained in the internationaJ application in written form. 

filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readbie form. 



2. 
3. 



□ 
□ 
□ 
□ 

□ 



□ 
□ 



the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
internationaJ application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been, 
furnished 

Certain claims were found unsearchable (See Box I). 
Unity of invention is lacking (see Box II). 



4. With regard to the title, 

[X] the text is approved as submitted by the applicant. 

[_ | the text has been established by this Authority to read as follows: 



5. With regard to the abstract 

pT[ the text is approved as submitted by the applicant. 

□ the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Figure No. — 



f~[ as suggested by the applicant. Q None of the figures. 

| | because the applicant failed to suggest a figure. 

| | because this figure better characterizes the invention. 
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International application No. 
PCT/BR00/00078 


International filing date (day/month/year) 
14/07/2000 


Priority date (day/month/year) 
16/07/1999 


Applicant 

INDUSTRIA E COMERCIO DE COSMETICOS NATURA LTDA. 


1. The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international application. 

2. A copy of the report and its annexes, if any, is being transmitted to the Internationa! Bureau for communication 
to all the elected Offices. 



3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of the 
report (but not of any annexes) and will transmit such translation to those Offices. 

4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offices) (Article 
39(1)) (see also the reminder sent by the International Bureau with Form PCT/IB/301). 

Where a translation of the international application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the international preliminary examination report. It is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 



Name and mailing address of the I PEA/ 



— European Patent Office 
D-80298 Munich 

Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 



Authorized officer 
Gotz, K 

Tel.+49 89 2399-7381 



Form PCT/IPEA/416 (July 1992) 



ATENT COOPERATION "MEATY 



PCT 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
PE-3929 



FOR FURTHER ACTION 



See Notification of Transmittal of International 
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International application No. 
PCT/BR00/00078 



International filing date (day/month/year) 
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International Patent Classification (IPC) or national classification and IPC 
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Priority date (day/month/year) 
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Applicant 



INDUSTRIA E COMERCIO DE COSMETICOS NATURA LTDA. 



1 " Ir^fi^ reP ° rt haS beSn Prepared by this ,ntern ^ional Preliminary Examining Authority 

and is transmitted to the applicant according to Article 36. ' y y 



2. This REPORT consists of a total of 5 sheets, including this cover sheet. 

B This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70. 1 6 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 1 8 sheets. 
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Certain documents cited 
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Certain observations on the international application 
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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International applic ation No. PCT/BR00/00078 

I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70 16 and 70 1 7)Y 
Description, pages: "' 



1 - 1 2 as received on 



14/09/2001 with letter of 14/09/2001 



Claims, No.: 

1 " 45 as received on 14/09/2001 with letter of 14/09/2001 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

the language of a translation furnished for the purposes of the international search (under Rule 23.1 (bj). 
the language of publication of the international application (under Rule 48.3(b)). 

Sd/OTSSa) translation fu mished for the purposes of international preliminary examination (under Rule 



□ 
□ 
□ 



3 ' ^rn a e tl ard , t0 nucleotide and/or amin ° acid sequence disclosed in the international application, the 
internat.bnal preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

D tT!TinT tem t ent V* *!? subsec l uent| y furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. «»ww»ure in 

D iSnSMTeen^mTshiT 17 ^ 0 " com P uter readable f °rm is identical to the written sequence 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 
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(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
r Gport. J 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability- 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 
Inventive step (IS) 
industrial applicability (IA) 



Yes: 
No: 

Yes: 
No: 

Yes: 
No: 



Claims 

Claims 1 -45 

Claims 

Claims 1 -45 

Claims 1-45 
Claims 



2. Citations and explanations 
see separate sheet 



VIII. Certain observations on the international application 

S?m? 0wi ^ observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: wnetner tne 

see separate sheet 
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Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . Reference is made to the following documents: 

D1: US-A-5 804 168 (MURAD HOWARD) 8 September 1998 (1998-09-08) 
D2: WO 99 33439 A (ROBERTS RICHARD L ;GREENE JAMES A (US); 
SHAKLEE CORP (US); SIDDIQU) 8 July 1999 (1999-07-08) 
D3: US-A-5 902 591 (HERSTEIN MORRIS) 1 1 May 1 999 (1 999-05-1 1 ) 

2. The subject-matter of present claim 1 is not novel according to Article 33(2) PCT. 
A process of contacting several compounds in aqueous medium necessarily takes 
place, when said compounds are all contained in the same aqueous 
solution/dispersion. Consequently, the same argumentation as given under point 
3 applies. 

3. The subject-matter of present claim 16 is not novel according to Article 33(2) PCT. 
D2 describes an oil-in-water formulation comprising an antioxidant compound in 
the aqueous phase (magnesium ascorbyl phosphate), a deoxygenating 
compound/oxygen removing compound (the most common humectants are 
glycols, which are given as examples of deoxygenating compounds), a metallic 
ions sequestering agent, a reducing agent (superoxide dismutase), and, in the 
dispersed phase, immunomodulator (beta glucan) and moisturizers/emollients 
(e.g. example 6). 

D3 discloses a mixture of 5% powdered ascorbic acid with 95% of an emulsion 
resulting in dissolving the ascorbic acid in the aqueous phase of said emulsion. 
The resulting aqueous phase comprises the ascorbic acid (antioxidant), a 
deoxygenating agent (butylene glycol), a metallic ions sequestering compound 
(EDTA) and a reducing agent (superoxide dismutase). 

4. The subject-matter of present claim 28 is not novel according to Article 33(2) PCT. 
D2 describes an oil-in-water formulation comprising an antioxidant compound in 
the aqueous phase (magnesium ascorbyl phosphate), a deoxygenating 
compound (the most common humectants are glycols), a metallic ions 
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sequestering agent and a reducing agent (superoxide dismutase), and, in the 
dispersed phase moisturizers/emollients (hydrating comp.). Proanthocyanidins in 
the form of grape seed extract are also present (e.g. example 6). 

5. With regard to the dependent claims, it is noted that a positive opinion can only be 
given, if dependent claims refer to independent claims that meet the requirements 
of the PCT. 

Furthermore, the following has to be noted: 

The use of a substance in certain percentages can only be considered to involve 
an inventive step, if it can be clearly shown that said percentages are unusual in 
the art and lead to a surprising effect. 

The use of a specific immunomodulator, reducing agent, sequestering agent, 
can only be considered to involve an inventive step, if such a use is unusual in the 
art and leads to a surprising effect. However, the combination of specific 
compounds in specific percentages is very often not suggested by the prior art. 

Re Item VIH 

Certain observations on the international application 

1 • The subject-matter of claims 1 , 1 6 and 28 is defined by using the term "comprise" 
This term "comprise" does not exclude the presence of further compounds. 

Claim 38 defines glycerin as the hydration compound. The compound agent 
according to claim 28 is in the "second phase". It is not clear, why glycerin should 
be present in the "second phase" and remain there, when chemically similar 
compounds, such as propylene glycol, are in the "first phase" (aqueous). 
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Title:"A PROCESS FOR STABILIZING ANTIOXIDANT COMPOUNDS, AND 
AQUEOUS COMPOSITIONS" 

Field of the Invention 

The present invention relates to an improved process for stabilizing 
antioxidant compounds useful in cosmetic and pharmaceutical compositions. 
Background of the Invention 

An antioxidant compound is any compound or mixture of compounds 
that, when in contact with the skin, is capable of protect the skin against the action of 
free radicals. 

Antioxidant compounds such as levogyrous ascorbic acid (LAA), 
popularly known as "Vitamin C", and proantocianidines (OPC) are widely used in the 
pharmaceutical and cosmetic industry since, among uihei Uiarduleiislius, they act 
against the free radicals that speed up the aging process and degeneration of the 
cells. 

One of the greatest technical difficulties for the use of the above 
antioxidant compounds is their instability. The LAA, for example, can easily be 
oxidized in the presence of atmospheric air, metallic ions or water, thus being 
transformed into dehydroascorbic acid, in addition to other by-products resulting from 
the oxidation. Such transformation diminishes its physiological properties, mainly 
under use conditions where the compound is exposed to the atmospheric air, 
metallic ions and water such as, for example, when incorporated into a topic 
solution. 

In a simplified way, the instability of an antioxidant is expressed as a 
decrease of its reducing ability before it is contacted with the skin. In the case of the 
LAA, its instability is expressed as a compound degradation reaction. 

In the case of the OPC's the instability occurs through an oligomerization 
reaction , followed by polymerization. 

The LAA is often used in the form of its salts or esters due to this 
instability. The compositions prepared in this way attain stability for long periods of 
time. 
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Many studies have been carried out in order to obtain an aqueous 
composition containing stable antioxidant compounds. Some alternatives to stabilize 
LAA are described in Brazilian Patent Applications PI 9704418-0 and PI 9704728-7, 
filed by the same applicant of the present application. In said patent applications, 
processes for stabilizing levogyrous ascorbic acid (LAA) in a water-containing mean 
are disclosed comprising the step of contacting the LAA with at least one compound 
capable of forming hydrogen bridges with the LAA. 

Another procedure known from the art for stabilizing antioxidants 
Involves the association thereof with the compounds capable of reverting the 
decomposition reaction, the so-called " reducing agents". Once again, considering 
the LAA, for example, said compounds revert the dehydroascorbic acid formation 
reaction. However, the stabilization through this process results in compositions 
unacceptable for cosmetic use and many times unsuitable for medicinal use, since 
the required stoichiometric amount of reducing agents within the stoichiometry limits 
of the reaction must be too high so that the desired results could be attained. Since 
the reducing agents are usually selected from sulfur^ontaining compounds, the high 
content thereof in the resultant compositions bring about an unpleasant odor and 
sometimes their use are even legally forbidden. For example, in a solution 
containing a concentration of 5% by weight of LAA, which is a concentration range 
generally used in cosmetic-pharmaceutical products, contents of approximately 20% 
by weight of reducing agent should be required to ensure the LAA stability. 

Another prior art reference that can be cited and that teaches the use of 
reducing agents, is a work published by Wrinkler, B.S. (Biochim, Biophy, Acta, 1117, 
1992, pages 287 through 290), in which a compound is described (Glutathion) that 
can act as a reducer or reducing agent of dehydroascorbic acid by transforming 
same into ascorbic acid in the stoichiometric form. Through this work it was 
discovered that it was impossible to keep stoichiometric amounts of the components 
to produce a cosmetic composition since the Glutathion has an unpleasant odor 
which is a characteristic of sulphidric compounds. 

Therefore, it is an object of the present invention to provide a process for 
stabilizing antioxidant compounds, that is. anti-free radicals or "anti-radicals", that 
makes it possible to overcome the drawbacks common to the known processes, 
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among which the ones that use the so-called reducing agents and, in a special way, 
that can result in stable, cosmetically more pleasant and more efficient compositions, 
also suitable for pharmaceutical use. 
Summary of the Invention 

The present invention is directed to a process for stabilizing antioxidant 
compounds comprising the step of adding to said compound, in an aqueous medium, 
at least one oxygen-removing compound, at least one metallic ion sequestering 
compound and at least one reducing agent 

The invention is also directed to compositions containing antioxidant 
compounds stabilized according to the above process. 
Brief Description of the Drawings 

Figure 1 shows a stability graph of compositions containing LAA 
according to formulas prepared in accordance with the invention during at least go 
days at room temperature. 

Figure 2 shows the stability graph of compositions containing OPC that is 
an oligomer of grape seed, with which it is possible to measure the stability of said 
OPC. 

Detailed Description of the Invention 

The present inventors have now found out that the association of at least 
one antioxidant compound with an reducing agent, in a aqueous medium, even 
without fulfilling the stoichiometry limits of the oxidation reaction, together with an 
oxygen-removing compound and a metallic ion sequestering agent, makes it 
possible to stabilize said antioxidant compound. 

For the purposes of the present invention, some definitions of the terms 
used herein are given below. 

A reducing agent is to be understood as any compound or mixture of 
compounds having a higher oxidation potential than the oxidation potential of the 
oxidant to be stabilized so that the concentration of antioxidant sub-compounds to be 
generated turns back to the original antioxidant in its molecular form. 

As to the oxygen-removing compound, or simply oxygen remover, is any 
compound or mixture of compounds capable of decreasing the oxygen solubility in 
a medium containing water and the antioxidant to be stabilized. 
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The metallic ion sequestering, or simply sequestering agent, is any 
compound or mixture of compounds having a high complexing constant and being 
effective for capturing and retaining such ions at pH values lower than 5.0. The 
effectiveness of the sequestering agent is defined by its ability to complexing the 
5 metallic ions present in a medium containing water and the antioxidant to be 
stabilized, so that it can minimize and preferably prevents the decomposition 
catalysis of any antioxidant present in said medium. 

The invention is particularly suitable for providing the stabilization of 
compositions containing antioxidant compounds such as levogyrous ascorbic acid 
10 (LAA). or proantocianidines (OPC), or both, the resultant stability being effective for 
long periods of time. 

In a first embodiment of the invention which is related to the stabilization 
of LAA in a aqueous medium, the oxygen-removing compound is selected from the 
group consisting of glycols, more preferably among propylene glycol and butylene 
1 5 glycol as well as mixtures thereof, even more preferably the propylene glycol. 

The metallic ion sequestering compound, on its turn, is selected from the 
group consisting of ethylene phosphonic acids, the salts and mixtures thereof, or 
from the group consisting of phosphonates including di-, tri-, tetra- and pentavalent 
acids, the salts and mixtures thereof; More specifically the compound capable of 
sequestering metallic ions can be selected from the group consisting of sodium salt 
of 1-hydroxyethylidene (1,1-diphosphonic) acid, ethylene diamine 

tetra(methyienephosphonic) acid, sodium salt of ethylene diamine tetra 
(methylenephosphonic) acid, diethylene diamine penta (methylenephosphonic) acid, 
sodium salt of diethylene diamine penta(methylene phosphonic) acid, 1- 
hydroxyethylidene (1.1-diphosphonic) acid, and mixtures thereof. Preferably, 1- 
hydroxyethylidene (1,1-diphosphonic) acid is used as the metallic ion sequestering 
agent, which is commercialized under the name Dequest 2010 supplied by 
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In accordance with a preferred embodiment of the invention, the process 
for stabilizing antioxidant compounds comprises a first step wherein an aqueous 
solution containing the oxygen-removing compound and the metallic Ion 
sequestering agent at a ratio ranging from 2500:1 to 50:1 is prepared. In a second 
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step, the antioxidant compound is then added to the resultant solution in a aqueous 
medium. 

In a third step, a LAA reducing agent is incorporated in the solution 
prepared in the first step described above, at a ratio ranging from 2520:1 to 20:1 
related to the total mass of the. oxygen-removing compound plus the sequestering 
agent mass, and at a ratio ranging from 1:0.02 to 3000:1, relating to the mass of the 
oxidizing compound. The great advantage achieved by the present invention is the 
notable stability of the LAA as time goes by. Compared to the compositions already 
known of the prior art containing this type of reducing agent, the invention allows the 
use of reducing agent in significantly low amounts, thus making it possible to use 
same for cosmetic and/or pharmaceutical compositions, thus advantageously 
overcoming the aspect of unpleasant odor and the legal limitations concerning the 
concentration of reducing agent 

Suitable reducing agent are those conventionally known for that purpose 
and include sulfur-containing compounds, preferably those selected from the group 
consisting of sodium dithionite, bissodium bisulfites, calcium bisulfites, potassium 
bissulfites and still more preferably Glutathion, as well as mixtures thereof. 

Usually, for obtaining a commercially suitable cosmetic composition 
containing, for example. LAA as the antioxidant agent, the latter is used in a range 
from about 0.01% to about 30% and preferably from about 0.5% to about 20%, by 
weight, while the oxygen-removing compound is used in a range from about 10% to 
about 25%, preferably from about 16% to about 19%, and the sequestering agent is 
used in a range from about 0.01% to about 0.20%, preferably from about 0.10% to 
about 0.20%. all the percentages being by weight, based on the total weight of the 
composition. The reducing agent Is present at a concentration from about 0.01% to 
about 0.5%. preferably from about 0.05% to about 0.2%. However, the amounts of 
these components will depend on the end uses for the resultant composition and 
should not limit the scope of the invention. 

Among the antioxidant compounds of high importance in the cosmetic 
and pharmaceutical Industry, the OPC's can also be cited, and they are 
advantageously stabilized by the process of the present invention. Regarding those 
OPC's that can be stabilized by the process of the invention, a more preferred 
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embodiment of the process comprises a first step of preparing a first composition 
comprising the oxygen-removing compound, the sequestering agent and the 
reducing agent, which is then added to the OPC contained in an aqueous medium. - 
In this preferred embodiment, the first composition contains other antioxidant, 
preferably the LAA. 

Although the reasons are not yet fully defined, it was noticed that the 
presence of another antioxidant having characteristics similar to LAA in the first 
composition favors the stabilization of the OPC's. Without being too theoretical, it is 
believed that there is a synergy between the LAA present and the OPC's, resulting in 
an advantageously stable composition. 

In a particularly advantageous way,- an aqueous composition containing 
the stabilized antioxidant in accordance with the present invention is used in a two- 
phase cosmetic composition. This kind of composition comprises, in a first phase, at 
least one antioxidant compound, an oxygen-removing compound, a metallic ion 
sequestering compound and a reducing agent and, in a second phase, at least one 
hydrating compound. Preferably, the first and second phases are used at a weight 
ratio between them from 12:8 to 20:11, preferably of 16:9. 

The two-phase composition described above has proved to be 
particularly suitable for regions where the skin is more delicate and, consequently 
where it requires special care. "More delicate skin" must be understood as the one 
more sensitive to the use of formulations that contain antioxidant compounds 
emuls.fying systems, fragrances, preservatives, cosmetic agents, among others In 
the case of some antioxidant compounds, the use of high concentrations and the 
nature of these compounds can cause a higher exfoliation and irritation to the user 
skin and a discomfort sensation, 

For example, the delicate region around the eyes as well as other areas 
of the body require special care since the skin is thinner and fragile. The skin 
structure in this region is different: the epidermis and dermis are thinner, thus being 
more susceptible to the external aggressions and facilitating tc the appearance of 
wnnkles and expression marks. Collagen and elastin. that contribute to a higher skin 
stiffness and elasticity are also present in a lower amounts that helps to characterize 
the delicacy of the region. 
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Hydrating agents as herein defined and useful for the present invention 
are those compounds or mixtures of compounds capable of increasing the water 
retention and restructuring the skin barrier for preventing the loss of water. 

In a preferred way to formulate said two-phase composition, its first 
5 phase comprises an aqueous composition comprising an amount of 0.2 10%, 
preferably from 0.5 and 2%, of acid ascorbic and about 0.001 to 2.2%, preferably 
from 0.01 to 1.0%, of OPC's, particularly OPC from grape seed, and in its second 
phase a mixture of hydrating agents such as glycerin present at a concentration of 
1.0 to 10% and 0.5 to 3.0% of ceramides contained in a liquid crystal emulsion, also 
10 called lamellar ceramide. 

The lamellar ceramides help to restore the skin protection barrier, thus 
reinforcing the skin structure and consequently preventing the excessive loss of 
water. Together with glycerin, which is a soft hydrating agent and that increases the 
retention of water by the skin. It improves the hydration and softness thereof. The 
15 high glycerin concentration also provides a high hydration potential. 

In as still more preferred way, the two-phase composition containing 
antioxidants stabilized in accordance with the invention is in the form of a 
homogeneous emulsion comprising an emulsifying system including at least two 
emulsifiers, one of which is selected from the group consisting of organosilicones of 
20 the copolyo! family, preferably cetyl dimethicone copolyol, and a second one the 
molecular structure of which is similar to the natural skin lipids, preferably selected 
from a lipophylic stearic acid derived from a polyglycerol, more preferably 
poIyglycerol-4-isostearate. The emulsifying system is advantageously added at a 
concentration of 0.5 to 8% by weight, based on the total weight of the composition. 
25 In this emulsion form, the antioxidants together with the emulsifying 

system form micro-particles the size of which provides the emulsion with a better 
effectiveness and homogeneity. Since they are protected in micro-particles, the 
antioxidants, especially when it is OPC of grape seed, act on the walls of the blood 
vessels reinforcing same, what contributes to reduce the appearance of dark rings 
30 under the eyes and avoid the formation of such dark rings. Preferably, the emulsion 
particles are smaller than 3 jam, more preferably smaller than 2 jam, and still more 
preferably smaller than 1 i^m. 
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The cosmetic composition as herein described may also comprise in its 
second phase from 13 to 25%, preferably from about 16 to 22% of emollients, from 
about 1 to 4% of an anti-radical agent, more preferably from 1.5 to 3.5% of Vitamin 
E, from about 0.001 to 0.3% of a preservative, more preferably 0.01 to 0.3% of 
sodium benzoate, and from about 0.05 to 0.6% of a thickening agent, more 
preferably from about 0.15 to 0.4% of colloidal silicon dioxide. 

It was observed that the selection of the preservative agent is an 
important factor for the stabilization of the emulsion micro-particles due to its 
stripping ratio between the water and oil phases. 

The illustrative examples and tests given below will better describe the 
present invention. However, the illustrated data and procedures merely refer to some 
embodiments of the present invention and should not be understood as limiting the 
scope of the invention. 
Example 1 

Comparative tests carried out by the inventors confirm the important 
paper of the reducing agent in the stabilization of antioxidants as per information 
obtained by Wrinkler B. S. in his work cited herein. A first test was carried out in 
order to determine the degradation kinetics of a 10% LAA solution in water- 
containing medium (m/v) under ultraviolet radiation, using a ultraviolet 
spectrophotometer, for 60 minutes. An immediate degradation of the LAA was 
observed, wherein a concentration of molecular LAA of about 9.58% (m/v) remained. 

A stoichiometric amount of the reducing agent of the oxidation reaction, 
that is, Glutathion, was added to the previous post-irradiated solution. The resultant 
solution was irradiated with ultraviolet radiation for further 60 minutes. By analyzing 
the remaining LAA, it could be noticed that 9.50% (m/v) thereof was still present. 
Therefore, the degradation of the LAA is dramatically minimized after the reducing 
agent is added. 

In a third test, a 10% LAA solution was prepared in a water-containing 
medium (m/v) with a stoichiometric amount of the reducing agent Glutathion. The 
solution was irradiated with ultraviolet radiation for 60 minutes: By analyzing the 
remaining LAA, a high content of 9.98% (m/v) was attained, thus confirming that the 
reducing agent inhibits the degradation of LAA. However, the use of said compound 
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in stoichiometric amounts still presents the already mentioned disadvantages. 

For the purpose of evaluating the invention, stability tests of the 
antioxidants LAA and LAA associated with OPC's in a water-containing medium have 
been carried out. Twelve different formulas were prepared in accordance with the 
invention, the chemical compositions of which as well as the obtained results are 
discussed in the following Tables I and II. 

Table I 



Formula 


Glutathion (% 


OPC (% m/v) 


LAA (% m/v) 


Remaining 




m/v) reducing 


Antioxidant 


Antioxidant 


LAA (% m/v) 




agent 








1 


0.05 


0 


10 


.9.82 


2 


0.10 


0 


10 


9.92 


3 


0.05 


2 


10 


9.82 


4 


0.10 


2 


10 


10.00 



Table I shows the stability results of the LAA and OPC's measured by 
the respective remaining percentages, wherein formulas 1 through 4 have been 
prepared in accordance with the invention: formulas 1 and 2 including only LAA and 
formulas 3 and 4 comprising LAA associated with OPC's. 

In the above tests, formulas 1 through 4 also comprise propylene glycol 
as an oxygen-removing compound, 2010 Dequest as the metallic ion sequestering 
agent and water. 

It can be noticed from Table I that formulas 1 through 4 prepared in 
accordance with the Invention show a LAA stability very close to 100% compared 
with the initial concentration. 

Next, tests with further eight formulas have been carried out to evaluate 
the stability of LAA plus a gelling agent (Modified Xanthane Gum). Formulas 5, 8, 
11 and 12 include sodium dithionite as an reducing agent, and formulas 6. 7, 9 and 
10 use, again. Glutathion as the reducing agent, as shown in Table II 
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Formulas 


Glutathion (% 


Sodium 


LAA (% m/v) 


Remaining 




m/v) reducing 


dithionite (% 


Antioxidant 


LAA (% m/v) 




agent 


m/v) reducing 
agent 






5 


0.00 


0.05 


5.0 


5.0 


6 


0.10 


0.00 


5.0 


5.0 


7 


0.05 


0.00 


5.0 


5.0 


8 


0.00 


0.10 


5.0 


5.0 


Q 
w 


U.Uw 


0.00 


10.0 


10.0 


10 


0.10 


0.00 


10.0 


10.0 


11 


0.00 


0.05 


10.0 


10.0 


12 


0.00 


0.10 


.10.0 


10.0 



Table II shows the formulas evaluated as to stability of the LAA under 
ultraviolet radiation for 60 minutes. All the formulas contain propylene glycol, 
modified xanthane gum, Dequest 2010, PVA and water. 

The purpose of the tests carried out with the compositions shown in 
Table II was to confirm that the stabilization of the LAA is successfully obtained with 
different reducing agents. 

Sodium dithionite was used in formulas 5, 8, 11 and 12, resulting in a 
percentage of remaining LAA of about 100% after 90 days, which means that LAA 
practically does not undergo any degradation during at least 90 days at room 
temperature, maintaining the initial concentrations of its molecular form. 

The reducing agent employed in formulas 6, 7. 9 and 10 is Glutathion. 
From Figure 1, it can be noticed that the percentage of remaining LAA in formulas 6 
and 7 remains around 100% even in the presence of another reducing agent. 

Figure 2 shows the stability graph of compositions containing OPC. 
which is a grape seed oligomer, through which it is possible to measure the stability 
of said OPC. 

It can be noticed that the OPC's stability under the sun light is of at least 
70% and around 80% in the dark, that latter being the normal condition for the final 
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commercial product, thus demonstrating that the result is favorable for the invention. 
Example 2 

A water-in-oil emulsion was prepared which comprises in a first phase: 



Ingredient 


% Mass 


Function 


Water 


About 70 


vehicle 


Butylene glycol 


1 to 4 


Oxygen-removing 
compound 


Glutathion 


J 0.1 


reducing agent 


1-Hydroxyethylidene (1,1- 
diphosphonic) acid (Dequest ®) 


0.15 


Metallic ion 
sequestering aqent 


LAA 


from 1 to 30 


Antioxidant agent 


Grape seed OPC 


0.3 


Antioxidant aaent 


and. in a second phase 


Ingredient 


% Mass 


Function 


Glycerin 


7.0 


Hydrating agent 


Lamellar Ceramides 


1.0 


Hydrating agent 


Cetyl dimethicone copolyol 


2.0 


Emulsifier 


Triglycerol isostearate 4 


2.0 


Emulsifier 


Vitamin E 


2.0 


Antioxidant 


Sodium benzoate 


0.3 


Preservative 


Colloidal silicon dioxide 


0.3 


Thickening agent 


Magnesium sulphate 


0.7 


Thickening agent 


Cyclomethicone D5/d6 


13.5 


Emollient 


Isohexadecane 


5.0 


Solvent 



10 



A panel was composed in a blind study, with 80 female volunteers with 
ages ranging between 25 and 65 years, evaluated at two different times: after the 
fifteenth day of use (T15) and at the 30th day of use (T30). The product was 
suppl.ed at ratios of about 16:9 of the first phase to the second phase and according 
to the composition described in the example above. The resu.ts of this evaluation 
are given in table II. where the expressed percentages refer to the percentage of 
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users that perceived the occurrence of the corresponding benefit. 

Table HI - Evaluation of the product performance by the physician 





T15 


T30 


Wrinkles 


16.6% 


31.2% 


Flaccidity 


B.7% 


16.6% 


Drying 


11.2% 


63.7% 


Rings under the eyes 


17.5% 


27.5% 


Edema 


12.5% 


22.5% 



Amongst the product beneficial effects, including those evaluated the 
test, the following should be stressed out: 

- it alleviated the skin aging marks around the eyes, such as wrinkles and 

flaccidity; 

- it reduced the dark rings and pockets under the eyes; 

- it improved the stiffness of the skin; 
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CLAIMS 

1. A process for stabilizing antioxidant compounds characterized by 
comprising the step of contacting said compound, in an aqueous medium, with an 
oxygen-removing compound, a metallic ion sequestering compound and an reducing 

5 agent. 

2. A process in accordance with claim 1, characterized in that the 
antioxidant compound is selected from group consisting of levogyrous ascorbic acid 
(LAA) and proantocianidines (OPCs) 

3. A process in accordance with any one of claims 1 and 2, characterized 
10 in that the antioxidant is LAA. 

4. A process In accordance with any one of claims 1 to 3, characterized 
in that it further comprises a proantocianidine (OPC) 

5. A process in accordance with any one of the previous claims 
characterized in that the oxygen-removing compound is a glycol. 

15 6. A process in accordance with claim 5, characterized In that the 

oxygen-removing compound is selected from propylene glycol, butylene glycol and 
mixtures thereof, more preferably propylene glycol. 

7. A process in accordance with any one of the previous claims, 
characterized in that the metallic ion sequestering agent is selected from the group 

20 consisting of ethylene phosphonic acids, the salts and mixtures thereof, or from the 
group consisting of phosphonates that include di-, tri-, tetra- and pentavaient acids, 
their salts and mixtures thereof. 

8. A process in accordance with claim 7, characterized in that the 

metallic ion oc^ucolci iny <jyc:iiL i» aolculcnJ Hum II ic yiuup UUMSlSUfiy Ot SOOlum salt 

25 of 1-hydroxyethyiidene (1,1-diphosphonic) acid, ethylene diamine 

tetra(methyienephosphonic) acid, sodium salt of ethylene diamine tetra (methylene 
phosphonic) acid, diethylene diamine penta(methylenephosphonic) acid, sodium saft 
of diethylene diamine penta (methylene phosphonic) acid, 1-hydroxyethylidene (1,1- 
diphosphonic) acid and the mixtures thereof. 

30 9- A process in accordance with claim 8. characterized in that the 

metallic ion sequestering agent is 1-hydroxyethylidene (1,1-diphosphonic) acid. 
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10. A process in accordance with any one of the previous claims 
characterized in that the reducing agent Is selected from the group consisting of 
sodium dithionite, sodium bisulfites, calcium bissulfites, potassium bissulfites and 
Glutathion, as well as the mixtures thereof. 

11. A process in accordance with claim 10, characterized in that the 
reducing agent is Glutathion or sodium dithionite. 

12. A process in accordance with any one of the previous claims, 
characterized by. comprising a first step of preparing an aqueous solution containing 
the oxygen-removing compound, the metallic ion sequestering agent and the 
reducing agent, and a second stage of adding the antioxidant to the thus prepared 
composition, in a aqueous medium. 

13. A process in accordance with claim 12, characterized in fact of the 
composition formed in the first step comprises the oxygen-removing compound in a 
range from about 10% to about 25%, the metallic ion sequestering agent in a range 
from about 0.01% to about 0.20%, the reducing agent at a concentration of about 
0.01% to about 0.5%. the content of the antioxidant being from about 0.01% to about 
30%, all the percentages being by weight based on the total weight of the 
composition. 

14. a process in accordance with claim 13, characterized in fact of the 
composition formed in the first step comprises the oxygen-removing compound in a 
range from about 16% to about 19%, the metallic ion sequestering agent in a range 
from about 0.10% to about 0.20% and the reducing agent at a concentration from 
about 0.05% to about 0.2%, the content of the antioxidant being from about 0.5% to 
about 20% by weight. 

15. A process in accordance with claim 12, characterized in that said 
antioxidant added in the second stage is an OPC and in that the first step also 
comprises the addition of LAA. 

16. An aqueous composition comprising at least one antioxidant, 
characterized by further comprising an oxygen-removing compound, a metallic ion 
sequestering agent and a reducing agent. 

17. An aqueous composition in accordance with claim 16, characterized 
in that the antioxidant is selected from the group consisting of levogyrous ascorbic 
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acid (LAA) and proantocianidines (OPC's) 

18. An aqueous composition in accordance with any one of claims 16 
and 17, characterized in that the antioxidant is LAA. 

19. An aqueous composition in accordance with claims 16 the 17. 
characterized in that the antioxidant comprises proantocianidines (OPC's) 

20. An aqueous composition in accordance with any one of claims 16 to 
19, characterized in that the oxygen-removing compound is a glycol. 

21 . An aqueous composition in accordance with claim 20, characterized 
in that the oxygen-removing compound is selected from propylene glycol, butylene 
glycol and mixtures thereof, more preferably propylene glycol. 

22. An aqueous composition in accordance with any one of claims 16 to 
21, characterized in that the metallic ion sequestering agent is selected from the 
group consisting of ethylene phosphonic acids, the salts and mixtures thereof, or 
from the group consisting of phosphonates including di-, tri-, tetra- and pentavalent 
acids, their salts and mixtures thereof. 

23. An aqueous composition in accordance with claim 22, characterized 
in that the metallic ion sequestering agent is selected from the group consisting of 
sodium salt of 1-hydroxyethylldene (1,1-diphosphonic) acid, ethylene diamine 
tetra(methylenephosphonic) acid, sodium salt of ethylene diamine tetra (methylene 
phosphonic) acid, diethylene diamine penta(methylenephosphonic) acid, sodium salt 
of diethylene diamine penta (methylene phosphonic) acid, 1-hydroxyethyliden© (1,1- 
diphosphonic) acid and mixtures thereof. 

24. An aqueous composition in accordance with claim 23, characterized 
In that the metallic ion sequestering agent is 1-hydroxyethylidene (1,1-diphosphonic) 
acid. 

25. An aqueous composition in accordance with any one of claims 16 to 
24 characterized in that the reducing agent is selected from the group comprising 
sodium dithionite, sodium bissulfites, calcium bissulfites, potassium bissulfites and 
Glutathion, as well as mixtures thereof. 

26. An aqueous composition in accordance with claim 25, characterized 
in that the reducing agent is Glutathion or sodium dithionite. 

27. An aqueous composition in accordance with claim 18, characterized 
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by comprising from about 0.01% to about 30% of LAA, from about 10% to about 25% 
of an oxygen-removing compound, from about 0.01% to about 0.20% of a metallic 
ion sequestering agent, and from about 0.01% to about 0.5% of a reducing agent. 

28. A two-phase aqueous cosmetic composition, characterized by 
comprising, in a first phase, at least one antioxidant, an oxygen-removing compound, 
a metallic ion sequestering agent and a reducing agent and, in a second phase, at 
least one hydrating compound. 

29. A two-phase composition in accordance with claim 28, characterized 
in that the weight ratio between the first and second phases is from about 12:8 to 
20:11. 

30. A two-phase composition in accordance with claim 28 or 29, 
characterized In that said at least one antioxidant is selected from the group 
consisting of levogyrous ascorbic acid (LAA) and proantocianidines (OPC's). 

31. A two-phase composition in accordance with any one of claims 28 to 
30 characterized in that the oxygen-removing compound is a glycol. 

32. A two-phase composition in accordance with claim 31. characterized 
in that the oxygen-removing compound is selected from propylene glycol, butylene 
glycol and the mixtures thereof, more preferably propylene glycol. 

33. A two-phase composition in accordance with any one of claims 28 to 
32, characterized in that the metallic ion sequestering agent is selected from the 
group consisting of ethylene phosphonic acids, the salts and mixtures thereof, or 
from the group consisting of phosphonates that include di-. tri-. tetra- and 
pentavalent acids, their salts and mixtures thereof. 

34. A two-phase composition in accordance with claim 33. 
characterized in that the metallic ion sequestering agent is selected from the group 
consisting of sodium salt of 1-hydroxyethylidene (1,1-diphosphonic) acid, ethylene 
diamine tetra(methylenephosphonic) acid, sodium salt of ethylene diamine tetra 
(methylene phosphonic) acid, diethylene diamine penta(methylenephosphonlc) acid, 
sodium salt of diethylene diamine penta (methylene phosphonic) acid, 1- 
hydroxyethylidene (1,1-diphosphonic) acid and mixtures thereof. 

35. A two-phase composition in accordance with claim 34, characterized 
in that the metallic ion sequestering agent is 1-hydroxyethylidene (1,1-diphosphonic) 
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acid. 

36. A two-phase composition in accordance with any one of claims 28 to 
35 characterized in that the reducing agent Is selected from the group comprising 
sodium dithionite, sodium bissulfites, calcium bissulfites, potassium bissulfites and 
Glutathion, as well as mixtures thereof, 

37. An aqueous two-phase composition in accordance with claim 36, 
characterized in that the reducing agent is Glutathion or sodium dithionite. 

38. A two-phase composition in accordance with any one of claims 28 
the 37, characterized in that the hydrating compound is glycerin. 

39. A two-phase composition in accordance with any one of claims 28 to 
37, characterized in that the second phase comprises ceramides in a liquid crystal 
emulsion form. 

40. A two-phase composition in accordance with claim 39 T characterized 
by comprising, in the first phase, an aqueous composition comprising an amount of 
0.2 to 10% of ascorbic acid and about 0.001 to 2.2% of OPC's and, in the second 
phase, glycerin in a range from 1.0 to 10%, and 0.5 to 3.0% of ceramides contained 
in a liquid crystal emulsion, all percentages being based on the total weight of the 
composition. 

41. A two-phase composition in accordance with any one of claims 28 to 
40, characterized by further comprising, in its second phase, about 13 to 25% of 
emollients, about 1 to 4% of an anti-radical agent, about 0.001 to 0.3% of a 
preservative, and about 0.05 to 0.6% of a thickening agent. 

42. A composition in accordance with any one of claims 28 to 41, 
characterized by being in the form of an homogeneous emulsion containing an 
emulsifying system comprising a first emulsifier selected from the group consisting of 
organosilicones and a second emulsifier having a molecular structure similar to that 
of skin lipids. 

43. A composition in accordance with claim 42, characterized in that 
said organosiiicone is cetyl dimethicone copolyo! and the second emulsifier is 
poIygiyceroI-4-isostearate. 

44. A composition in accordance with claim 42 or 43, characterized by 
being in the form of micro-particles smaller than 3 ^m. 
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45. A composition in accordance with claim 44, characterized in that the 
micro-particles have a size smaller than 1 ^im. 
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